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FOEWABD (T. K. Peucker) 
Many plar.Li~g-dec~s~ons are made with a complete lack of 
suppcrt data. A survey, even a relatively small sample, seems 
often too exr~r.sivE, time-cor.sumir.g and/or politically explosive. 
WE therefcrE attempted, over the last years, to develop a tech-
nique which could provide iLformation quickly and at low costs. 
The ides started in 1975 in ~exico in a discussion between 
T. K. Peucker a~d Alejar.drc Villanueva who was using the Delphi 
Technique in his study on planning activities in Caracas. Because 
of the nature cf the study, the idea of having respondents reply 
to quest~ons by ~dEntifying areas en maps rather than answering 
with non-spc~ial d~ta arose. A shcrt paper was written which 
outlined the basic questicns and pointed at the differencEs to the 
DElphi Tecr.r.:gue (Peucker, 1975). These differenc~s made it 
advisable tc look for a new name, and the Gr~ek gaographer, 
Strabo, was tc the city and the oracle of Delphi as ~he Technique 
was tc its gecgraplical aFplicaticn. 
we ~ere able to us~ a part cf a Canada ccuncil grant to 
continue our wcrk the following two years. As a result, we 
produced the basis for the applicaticn of the MEthod to the 
prcblem of urban sccial indicators (Bcerner and Peucker, 1976; 
P~ucker, 1976), ar- overview cf the Delphi Technique as it can 
helo the Strabo me~hcd (Edelsor., 1977) aLd a first simple programme 
. 
(Edelscn, Little ar.d Fisher, 1977). 
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W~ 2re now at a stagE where a first working model of the 
me~hod :s availablE and several of the basic questions wlich the 
m~thod poses have ~een studied in some detail. The next steps 
will be-: 
a) tc discuss some fundamental questions as th~J 
are ou~lined by Luscombe (1978). 
b) to d~v~lop an efficient, user-orienttd 
programme. 
c) tc apply tl.e method tc a variety of problems. 
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IN'TRODUCTION {E. ~. Luscombe) 
The Str2bo T~chn~quE !s a fcrecastiLg and flanning strategy 
whcs~ m~thodclogy tmphasises the determination cf a concensus of 
0p:n~on from 2 group of experts. It is a logical extension of the 
Delphi T~crriqu€ which WcE developed originally to assist the 
d~cis~on-making processEs of the American military (Linstone and 
Turnoff, 1975, p. 10). Many of the early studies employir.g Delphi 
w~re cor.ducted at the RAND Corporat~cn and were primarily 
concerned wi~h sciEntific and technological forecastir.g. The 
Delph~ Technique has since been used in a variety cf studies 
~~eluding th~ forecas~ing of many social "indicators'' such as 
human attitudes ar.c values, and thE- "quality of life". The 
Technique requires individuals within a grcup to formulate and 
assess decisions and op~nions and, th~cugh this prccass, e~taolish 
a convergent group consensus. 
The Strabc Technique, presently ur.der devElopment at Simor. 
Fr2ser university, emplcys a similar group approach in its 
methodology, but is differentiated by its Emphasis on the spatial 
compcnent cf fcrecasting and planning. Both, the Delphi and the 
Strabo Techr.iques, are charact~rised ty the importance of 
feedbac~ to th8 precess. Participants in the decisior.-making 
process ar~ ~xrectEd to fcrmulate ideas and opir.ions, and after 
comparing thE:r ideas with those of the rest of the group, 
rE-evaluate end rEfcrmulate their ideas and opir.ions. In this 
' . 
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manner, it is reli~ved possibl~ to derive a better cor.sensus of 
3p~n~on and to makE a decisicT; more clcsely reflecting a group 
"c. veragt?" w:. t :r. ar .. i r.C.icat icn cf the variation of opinions. 
As a forecasting and planniLg strategy, Strabo has a wide 
range of pctential applications for situations with spatial 
ccmponents. Geologists, for example, might employ the strategy 
ir. making decisicr.s concerning exploration for natural resources. 
An early attempt by Harris ~~ al. tc employ a similar process 
to the problem of Evaluating mineral pctential relied upon the 
spatial mapp~r.g cf subjec~ive probab:.lities provided by a group 
of expErt geologists. Climatologists and meteorologists might 
use the strategy tc forecast or predict long or short term 
cr.anges ir. weather patterns and systems. Many ether applications 
of the stratEgy can be foreseen, but, presently, the one showing 
thP most utility and pct~ntial is in the field cf urban planning. 
Strabo can be used to identify spa~ial patterns of highly 
subjective urban-scc~al phenomena such as social class or 
ne:ghbcurhocd livabil~ty. It can be used to plan facilities 
f = existing urbaL social-spatial patterns, or to predict future 
plan ing reguiremEntE resulting from forEcasted changes in social 
d caters er from forecasted changes in the urban social-
spatial pat~errs. 
I rder tc facilitate ~te collection and reccrling of tr.~ 
l ~ ~ amoun s of mapped data from each ct the ir.diviiual experts 
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:_ ~ht grcup ar.J tc prepare a prompt summary ar.alysis of this 
da•a, ~}.~ u~E cf ~ computer, together with its graphic display 
ca~aoiliti~s, teccmes a necessity. Preferably, the ~ntire Strabo 
proc~sE, inclua~ng itera~ions, ca~ be completed at a single 
s~ss~oL with the exp~rt panel. By providing imm~diate feedback 
~o th~ panelists a~d completing successive iterations at a 
single conven~r-g of the panel maintair.s the panelists' interest 
3.r..d keeps tb'? probl~m befcre them "fresh" in mind. 
The ccmputer can assume two vEry important roles in the 
Strabo decision-~aking precess. F~rst, with the aid of a 
digitizer or a scar. line converter, thE maps prcduced by thE 
pa~€lists can be rapidly ~needed and stored, and, in a sense, the 
c~wputEr car. keEp a ieccrd of all individual and/or group 
decisior;s. s~ccrdly, the computer can b~ used to summarise all 
thE individual maps (or decisions) and derive an "average'', or 
ccmpcsit~ map wtich, by means of appropriate graphic display 
hardware, car. be fed back to the panelists within minutEs for 
SUCCESS~VE Strabo ~teraticns. 
Although prel~minary discussions cf the Strabc technique 
ir.cicate tha~ •he strategy may have considerable worth in the 
f!~ld cf urb~n planning, it remains to develop a more 
cccprehEnsivE ccnc€ptual framework wittin which to place the 
~~ch~ique. ~c be a truly practical tool, it must have a sound 
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thi;or-:-tical basis. such questions as ''Whc is an expert?" and 
"Hew are w: ~ h ir.-g.rcup cl us'ter in gs of opinions t.c be interpreted 
3.rd analysed?'' rema:..n to be investigated. 
It is prcpcsed that research be undertaken to answer these 
ar.cerly:r.g ccncerr.s cf the Strabo Technique aLd to establish the 
necessary theorectical fcundation for the method. It will be 
necessary tc r~fin~ and extend existing computer software to 
~r.code, stc=~, and summarise the spatial patterns identified by 
tle expert panelists. The computer-assisted planning and 
forecasting stra~egy should be developed so that it is 
"pcrt:able" ar.d can be successfully implemented and completed 
witt~n cne sess~cr. with the expert panel. The second criteria is 
not crucial in situations where the par.el~cannot be convened; 
is dtsirable to have all the experts convened at cnct 
sc that the delay bEtween the initial respcnses cf the panelists 
a~d ~he feedback anc then successive iterations is minimal. 
To develop the strategy so that it may be applicable to ar. 
u:ban planning enviroLment it is sugges~ed that the me~hodology 
be appl~ed and tested en several urban areas cf different scales 
anc complex:ties, fer exampl~, a neighbourhood, a small 
ccm~u&:ty, and a metrcrclitan area. A panel cf experts would be 
sel cted frcm e ch of the urban areas and conveLed at a location 
w~·h cc s •c ccmputer facilities. They would be individually 
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reguirEd tc prcvide spatial information about social and/er 
economic ir.dicators which would be then input to the computer. 
Prcgrammes, using a technique of polygon overlays, would produce 
a composite map indicati~g area~ cf agre€ment and areas of 
disagr~Emer.t. er areas of high ider.tification errors. After 
~xamining ar.d discussing the ccmposite maps, the panelists would 
be asked to re-evaluatE their decisicns of the previous round. 
Fellowing several successive iterations of this general 
procedure, a ccnvergence cf cpinion in a spatial dim~nsion could 
be analysed. 
An application of the Techr.~que to urban areas of different 
sizEs ar.d complexit~es wculd demor.strate its general utility as a 
plan~ir.g tcol. I~ is r.ot ir.tended that the Strabo method be used 
in isolatior. of ether planning strategies, but that it be used to 
ccmplemEnt ex~sting tech~igues. It can be used when it is 
necessary to measure er identify highly subjective social 
ir-dicatcrs that caLnct be sufficiently measured by tht more 
cor.ventional methcds. 
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Part 1: CONCEP~S AND PECGRAMMES 
1.1 TL& Ccnv~r.ticnal Delphi Method (N. Edelson} 
The St ra be ·Technique is a spatial application of a decision-
maki ng proc~ss called Policy Delphi. Policy Delphi is the result 
of a set of modifications that have been made on what has been 
t.erme:d the- "Cor. ventional Delphi Method". In this section, the 
paper w~ll discuss some of the main aspects of Conventior.al 
~Elphi and review part of the history of its develcpment. 
Subsection 1.1.3 will evaluate some cf the criticisms that have 
been levell~d against Conventional Dtlphi. This will provide a 
co~text fer und:rs~aLding Section 1.2 which describes the 
evclu~icn of Policy Delphi ar.d the way in which the Strabo 
T~chLigue can f unc~icn as a spatial component of it. 
1.1.1 Histcry of Conv~r.tional Delphi 
CcLver-tional D€lphi was originally developed in the late 
1940s by tbe BAND Corporation ~s part of a series cf classified 
studies fer the American governmer.t. Although a few preliminary 
p s w~rE put·lished describing certain aspects of the Delphi 
me+hcdclogy, it was not until the early 1960s that the technique 
w2 x l~citly di cussed in the RAND papers and acadamic 
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journals. The first was "An Experime~tal Application of the 
D~lphi M~tbod tc the Use of Experts" by Dalkey aLd Helmer. In 
1964, ''Feport er. a Leng Range Forecasting Study" by o. Helmer 
and T. J. Gorden appeared in the RAND paper series. This study 
generated a great deal of interest and the results were described 
by Daniel B~11 the following year in the more widely read jourr-al 
named PUBLIC INTEREST (B~ll, i965). 
With this increased publicity, three phenomena occurred. 
First, Conventional D~lpti was applied to a wide variety of 
subjects. These concerned lcng term predictions by groups cf 
experts in such areas as populatic~ growth, scientific 
breakthroughs, the impact cf autcmaticn, space exploraticn, as 
well as weaponry and war. Seccr.dly, D~lphi was extended from a 
forecasting device to a gtneral method for opinion assimilation and 
. 
evaluation (see Pill, 1971). Thirdly, a variety of experiments 
werE carriEd cut tc test both the accuracy of pradicticns made 
as well as the validity and efficiency of conse~suses reached by 
~bF Delphi Method in compariscn tc other grouf decision-making 
~~chnigu~s (Dalkey, 1972). 
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i.1.2 Objec~ives ar.d Assumpticr.s 
Delph:. haE" b€En characterised as "a method for structuring a 
grcup commur.icatior. precess sc that the process is effective in 
allcwir.g a g~cup of individuals, as a whole, to deal with a 
complex problem" (Iinstcne ar.d Turoff, 1975, p. 3). Ir. its most 
g~neral ser.se, Delpt.i is a set of tEchniguts designed to help in 
the formula~:o~ and assessme~t cf decisions and objectives 
~hrcugh an ~terative process of infcrmation feedback. Mcst of 
~le early applica~icns of the techrigue were concerned with 
improvir.g the accuracy of predictions. The method was dEsigned 
~c h~lp cverccme scme of the shortcomiLgs inherEnt in 
face-tc-fac~ ccmmitt£e ir.teraction. These shcrtccmings include: 
1. intErpersonal conflicts among committe~ 
memb~r~; 
2. soc~al, emotional, and authority relatior.s 
among the participants; 
3. dcmir.cnce cf certain ind:viduals within the 
grcup; 
4. lack cf creativity by certain ind~viduals :n 
group situatior.E; 
5. :r. deguate ccnsid~ration cf cEr~ai~ 
a terr.2tiveE as a rEsult cf group discussic~ 
dyn=:mics; 
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6. expenses associated with the length of meetings 
a~d th~ transport cf geographically dispersed 
parti c! pants; 
7. low feelings of accomplishm9nt; 
8. lack cf commitmeLt by individuals to the 
impl~mentaticL of group decisions (JuLg, 1976, 
p. 1- 3) • 
Th~se kinds cf problems tend to reduce rather than enhance 
~hG performarc~ of exper~s in evaluati~g evidence and coming tc 
policy dec:sicr.s. Of particular importance are problems 
associated with the unwillingness cf subcrdinates to risk 
~pinioLs ttat might conflict with peoplt having authority over 
~bem. One ccnsequence of this and several of the other factors 
l~st~d abcve is that the dynamics of group discussion may 
preclude th~ sericus cor.sideratior. cf acceptable alternatives. 
I~ additic~, under traditional coamittee frocedures, i~ is often 
thF. case that oLly th€ v~~ws of the majority and of persistent 
mir.ori~ies t€nd ~o be recorded. Thus many pcteLtially innovative 
~ceas de r.ct appea= ir the fiLal repcrts cf committe~s either 
b~cause ~hey 2re not raised or because if raised, they do not 
=~pr~sEnt the view of ~h~ majority. A Let result of these 
shortccmir.gs cf traditional committee procedures can be a lack of 
comm~tment on the par~ of participants tc help support the 
implementat~cn cf agreEments reached. 
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The origir.al cppl~cations of the Delphi Method incorporated 
three i~var~ar.t el~ments in attempting to overcome these 
prcblems: 1. anonymity of the participants; 2. contrclled 
feEdback cf respor.sEs; 3. statistical group responses (Dalkey, 
1972, pp. 20-21). These elements constitute the core of what 
.:s r.cw termed "Conver.tier.al Delphi". This methcd follows a 
series of steps that proceed as follows: 
1. tes~ persons are given a set of questions 
wr.~cr. ~hey have to answer with quantitative 
estimates cf some sort (e.g. the year some 
eve~t will occur, the level an item will 
reach, etc.) ; 
2. respons€s are tallied after beiLg weighted by 
the amount cf confiaeLce the r~spcndent has in 
his or her answer; a set cf descriptive 
statistics are then determined to summarise 
their ar.swers; 
3. th~ results are then returned to the test 
persons alcng with an indication of where ~ach 
perscr. stands relative tc the group as a 
wl:ole; 
4. the respcLdents are then asked to re-evaluate 
the:r cpinioLs and submit new responses 
star~ing the process again. 
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Tr.is procEss IDay b€ rep~ated any number cf times, but is 
g~r:rally not repea~ed mere than two or three. More repetit~o~s 
ar~ ~im~ ccr.suming and tend to prcmote a false type of cor.sensus 
among the participants. This.will be discussed further in 
Sectior 1.1.3 as one of the criticisms of Delphi. 
Ccnv~nt~or.al ·nelphi is iLtended to bt used by groups of 
exptrts or persons with authority to make decisions in specif~c 
areas. The techr.iguE assumes that all participants have roughly 
equal ~nowl~dge of the matter at hand. Three further assumptions 
are of importance fer statistical reasons: 
1. because the par~icipants are similarly 
tncwledgeable, median opinion is mor~ lik~ly 
to be •correct' than that of any particular 
memter; 
2. if a group of persons expresses value judgements 
that are oivergent, median cpinion is most 
likely to Express tte correct answer; 
3. in g€~eral, the larger the group, the mere 
accuratE the answer and the greater its 
reliability. 
Ttis dces r.ot mean that consensus is the or.ly result 
reccrded by the method. Though their individual identities 
rema~n guardca to iLsure the free exchange of ideas, the cpinicns 
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Jf all participants are indicated both in the iterative feedback 
of infcrmat:cn to group participants ar.d in the final report of 
th~ ccmmittEE to those w~th ultimate authority for 
decision-makir.g. These divergent opinions are presented along 
with sta~istical measures of disagreement within the group. Also 
~ncluded are th£ deorees cf confider.ce individual members have in 
..., 
their abiliLy tc ~valuate specific questions. If there are 
sErious disagreements among the participants, ~hese are polarized 
This reccrding procedure is quite 
1ifferer.t frcm traditional committee reports which tend to 
d~scard opinions over which there is net a consensus. In this 
way, decisicn makers have access to a fuller range of proposals, 
ar.d mir.crity factions need not feel obliged to abandon their 
pr:r.cipl~s in false ccmprcmises. 
1.1.3 Criticisms and Evolution of Delphi 
As a result of the many experiments involving conventional 
o~lphi, a number of impcrtant criticisms have been levelled at 
the ~echnique. These have led to several important modifications, 
or.E of which has been the development of Policy Delphi. 
The discussion of ~he criticisms will focus on guesticns 
concer~ing the validity of Delphi generated consensuses and some 
rf ~t diEadva~tag£ inh~rent in keep1ng th~ opinions of group 
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pa=~~c~pants anonymous. This will tnable us to better understand 
S~ctior. 1.2 which traces the development of Policy Delphi. One 
cf tt.e stronges~ criticisms of conventional Delphi is contained in 
"DELPHI ASSFSSMENT: EXPERT OPINION, FORECASTING, AND GROUP 
PFOCESSES" by H. Sackman (1974) • This paper concludes that 
Cor.ventional Delphi shculd be dropped "until its principles, 
methods, and fundamental applications can be experimentally 
~stablished a~ scitntificallj tenable". Since the assessment was 
pu~lishEd by FAND1 the same corporat~on which was instrumental in 
d~veloping ~he technique, it is worthy of some consideration. 
Sackman raises sixteer. basic points cf criticism which 
emerge f~om an evalua~icn of the method. This evaluation is 
based en the AD'ericar. Psychological Association•s "Standards fer 
Educa~ional and Psychological Tests and Manuals". These standards 
relate to sampling, controls, reliability of measures and 
criteria validity. From his analysis SackmaL warns that 
Conventional Delph~ 
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••• items are typically broad, amorphous classes 
of events, not precisely defined empirical 
occurrences. Delphi fcrecasts are opinions about 
such broad classes cf events, not systematic 
documented opinions about such bread classes of 
€Vents, not systematic documented predictions cf 
such evEr.ts. These opinions are typically snap 
judgements freguently based on free associaticn 
stereotypes. ccnsensus for such opinion teLds t~ 
be manipulated consensus to minimize dispersion of 
opinion. Further, the universe frcm which items 
are sampled is typically disregarded and unknown 
as are ~he iden~ity ar.d qualification of the 
expert panelists." (Sackman, 1974, P• 58) 
16 
sackmar•s cr~t~cisms are focused en the reliability of 
u~lp~i as a prEdic~ive d~vice and several weaknesses iLherent ir. 
a method wrich does net allow direct interaction among 
participants. These weaknesses are i~terrelated and include the 
fellowing: 
1. ParLicipants may in~erpre~ questions 
a:..:ferently. The existence cf differences in 
i~~erpretation car. often be revealed oLly 
througt d:..rtct discussioL and argumentation. 
2. Exp~rts may have very different theories with 
wh~ch they are evaluating a particular set of 
evEnts. They may be basing their estimates on 
very different assumptions concerning the 
current situation or the likely future status 
cf key i~tervening variables. Unless these 
differences are specified, an averaging of 
respo~ses may prove to be extremely 
m:..sl ea ding. 
3. Altrough anonymity of participants was 
des:..gned tc m:..n:..mise the "bandwagon effect" 
anc authority relaticns which often appear in 
regular committee discussicns, it does not 
el:..mir.ate ttem -=ntirely. 
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T}.E fi~st of thesE three criticisms ca£ bE reduced by 
~r.~~vidual ~ntervi~ws with each of the Delphi respondeLts. The 
s2c0Ld is p~rhaps the most difficult tc overcome. For 
compl~catea problems it clearly requires extensive discussion 
amcLg the various participants in th~ decision-making process. 
T~e third criticism h~s been subject~d to scientific 
inquiry. Mar.y psychclcgical tests show that there are tendencies 
fer the opinic~s of 5ndividuals of a group to convErge, at least 
~~w.porar:ly. This is cftFr. true regardless of the techniques 
usE"d to maintai:'l ":.he "integrity" cf the opinions of its members. 
Ir; 1936, M. Sherif discovered that he could alter th: ~stimates 
of 'ExpErts• ccr.cerLiLg the currer.t siz~ of the Communist Party 
f + 'h U : • c. d St . f A . b . t l t t. b ri _ .• e :i~ ... _ .. a 'tes o me.r :..ca y approxima e y en 1mes y 
alteritg th~ preseLtation of data co~cerLing its previous size. 
o~~~= experimer.ts have establ~shed the existence of what is 
termed the "c.utok:.ne-tic effect". For instance, it bas been 
d&mcnstrated ~hat a group of people gather~d in a dark room will 
~each a ccnsen~us cor.cerning the •movement• of an objectively 
sta~ionary 1:ght bulb. 
Sackman pcin~s cut that thes~ experiments are quite relevant 
to the Delph~ Methoe. If grcuf members have different 
~~~erpretat~ons cf the meaning of a question, or if they believe 
~L fundamentally different theoretical frameworks, thEn their 
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rEsponses ~r. the first Delphi round will be quite different. 
Presentation of th€ average of these disparate estimates can 
prcvide a m~sleading central tendency toward which the 
participants will "gravitate" in subsequent rounds. Thus, under 
many circumsta~ces, the adva~tages of anonymity which were cited 
above can be outweighed by these kinds of considerations. 
cor-ventional Delphi can lead to a temporary and therefore 
m::sleading level of agreement among the participants. This 
apparent ccr.seLsus is not necessarily authentic. According to 
Sackman, 
"(a)uthentic cccsensus refers to group agreement 
reached as a result of mutual education through 
increased information and adversary precess, which 
leads to improvtd understandir.g and insight into 
the issues; it does not refer to changes of 
opinion associated primarily or exclusively with 
bar.dwagcn statistical feedback" (Sackman, 1974, 
p. 45) • 
In effect i~ can be argued that D€lphi is only a tool. 
Delphi cannot create genuine consensus when the basis of such 
ccr.sensus does not exist as part of the objective interests of 
those involved in the decisioc-making process. 
It is impcrtaLt to note that despi~e his severe criticisms 
of ccnventicnal Delphi, Sackman does not dismiss the validity of 
th; iterativ~ f~edback technique as such. He argues that it can 
be used as a heuristic exercise tc help working committees come 
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~o a bEtter u~ders~and:ng of "the areas in which "they agree and 
.ii sa gre-= .. 
"As a heuristic exercise, it would be highly 
advisabl 0 to mix it~rat!ve pclling with varying 
forms of quar.titative and qualitative feedback, 
pErsonal ccnfrontation whEre feasible, cultivated 
d€velopmEr.t cf advErsary positions as opposed to 
ccnser.sus, aLd controlled variations in the types 
ar.d le-v~l of ancnymity." (Sackman, 1974, p. 71) 
Th:..s kind of proce·ss was developed by F. A. Heller (1969) under 
"th~ title "Grcup Feedback Analysis". Heller's method involves 
1. completion of individual research implements 
(questio~naires or interviews); 
2 .. a fEedback of scme of the results from the 
individual implements; 
3. d~scussioL of the r~sults based on feedback. 
Althougt this ultimately removes the anonymity associated 
with conveL~ior.al Delpf.i, it still eLables all ir.dividuals to 
exprass their opinions independently at the outset and to receive 
a~ :~ast en~ round cf feedback ir. the form of a statistical 
analysis of the guest~onnaires. No one need express his or her 
vi~w publicly until after thE process reaches the face-to-face 
phase. 
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1.2 Policy DFl~hi (N. Edelson) 
Turoff (1970) devised a method, similar to Heller's "Group 
FeEdback Analysis'', which he calls "Policy Delphi". This 
decision-making prccedure caL differ from conventional Delphi ~n 
~lre~ importan~ ways. First, whereas Conventional Delphi was 
a~signed to gai~ consensus concerning the likelihcod cf future 
~ven~s, Policy Delp~i is used in areas of political ccnsEquence 
which are less susceptible to precise analytic evaluation. 
• s~condly, wh~reas conventional Delphi is generally used to gather 
~be cpinions of experts, Policy Delphi can incorporate in the 
d~cisio~-mak~ng precess the views of ordinary citizens as well as 
experts. Thirdly, whereas Ccr.ventional Delphi stresses the 
imocrtance of maintaining the anonymity of particifants, Policy 
D~lphi can be used as part of ar. cverall planning process which 
ircludes gen~ral committee work, theoretical and empirical 
analysis, and face-to-face communication. 
Accord:r.g to Turoff, Policy Delphi combines important 
aspects cf conver.tional Delphi ano face-to-face communication: 
"(It) can be given to anywhere from t~n to fifty 
peopl~ as a precursor to a committee activity • 
••• (It is) an organized method fer allowing the 
respor.dents representing such views and 
informatior. the oppor~uLity to react to and assess 
differing view points. Because the respondents 
are (ini~ially) anonymous, fears cf potential 
repercussions and embarrassmer.t are removed and no 
single :ncividual need commit himself publicly 
until after the alternatives have be6n put on the 
t bl " (Lir.s~cne and Turoff, 1975, p. 86). 
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Thus, th1~ mtthod has several important advantages. It can 
h~lp tc ensure that. all possible options have been "put o~ the table" 
fer corsiderat!on. I~ can bE used to Estimate the impact and 
ccnsequEnces of any par-ticular -policy option. Finally, it can 
aid in the examina~ior. and estimation of the public acceptability 
of any part~cular option. With such great flexibility, Policy 
Delphi is suit~d for dealing with a large number of different 
types cf problems. LiLstone and Turcff report or. several of the 
ways in which it has bEen applied: 
1. exploring urban and regional planning opticns; 
2. evaluating possible budget allocations; 
3. exposing prioriti~s of personal values, social goals; 
4. examining ~he significance of historical events; 
5. pla~r.ing university campus and curriculum opticns; 
6. puttir.g together the structure of a model; 
7. del:r.eating the ~ros and cons associated with potential 
policy options; 
8. developing causal relationships in complex economic or 
social pher-omena; 
9. dis~inguisbing and clarifying real and perceived human 
mo"tivation; 
10. gathering curren~ and historical data not accurately known 
or zvailabla (liLstone·and Turoff, 1975, p. 4). 
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1.? Th~ Strabo T~chn:gue (N. Edelsor., F. Fish~r, and J. Little) 
~LE purpose of this section is tc illustrate the use of the 
St~abc !echr.ique. The Strabo Technique employs a set cf computer 
programmes tc produce a series of maps and matrices which help in 
~~~ cnalysis of the responses of a grcup of individuals tc 
qu~s~:o~s concerning spa~~al attributes cf an area. The technique 
c2~ be used, fer example, in conjuncticn wi~h Policy Delphi as a 
kEy compcnen~ of the Strabo Planning ~ethcd (footnote 1). It can 
al~o be used with c~her forms of Conventional Delphi, er even in 
situ~t:cns rot having an iterative feedback procedure, as a general 
c~tizer.-pclling or information-gathering device. 
The oLly necessary condition for the use of the technique is 
~tat each participant complete at least one of the two types of 
maps. The f~rst type is an Attribute Map describiDg some social 
i~dicatcr, characteristic, or planning policy fer past, current 
o~ futur~ status of portions of the study area. The second type 
iE a ccnfid~nce Map describir.g thE ability of each participant to 
a~swe~ the At~ribute question. !~formation from these maps is 
transformed into matrices which are subsequently manipulattd by 
th~ Strabo Technigut•s programmes. Later they are r~translated 
in•c maps reflecting the composite responses of the group of 
participants. For illustrative purposes, consider the following 
£:c~it:ous ~xa~ple. In this example, the Attribute Maps identify 
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port:cns of a r~ighbcurhocd called Grandview which four local area 
., . p ... aur.1n9 committeE mEmbers fee-1 should be (1) single family, (2) 
multiple fam~ly dwelling, or (3) non-residential. The ccnfidence 
Maps indicctE the general familiarity that each member has with 
pcrtionE cf tbe n~ighbcurhood: (1) familiar or (2) not familiar. 
Tr.e descr~pticn cf ~h~ cperation cf Strabo is divided intc a 
set cf 6 procedures (see Figure 1): 
1. Participants draw Attribute and Confidence maps; 
2. A:tribute ard cc~fidence maps er€ encoded into a grid format; 
3. E!1coded maps a::c. submitted to the Che:ck~r programme wl.ere they are 
creck~d fer logical inconsistencies and transformed into a data 
m~trix (OUTDATA); 
4. The matrix from CHECKER (OUTDATA) ~s used by the GRID programme to 
reproduce maps tc mak€ sure that the matrix corresponds with the 
original Attribute and Confidence Maps; 
5. The Matrix from CHEC~ER (OOTDATA) is transformed by th€ COMPARE 
programme ~;.to a SE~ of data map matrices (OUTPUT) and a set of 
matrices comparing the amount of agreement among pairs of 
participants; 
6. The dcta map ma~rix from COMPAFE (OUTPUT)is traLsfcrmed into a set 
cf maps by GRID. 
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The purpo$e of this procedure is to have the Strabo 
participants fill cut appropriate Attribute and confidence 
information in pencil on base maps. The base map used fer the 
qu~stionr.aire should be drawn so that identificaticn features 
such as streets, street intersections, rivers, and other obvious 
boundaries correspcr.d as closely as possible to grid cell 
bcundaries. 
Attribute Maps can include a wide variety of fhenomena 
describing, fer exampl~, aspects of variations in the quality of 
life ttroughout different portions of a neighbourhood, or, for 
ar-otc~r, spatial variaticns cf the probabilities of locating 
natural resourc~s. To take the nEighbourhood example into more 
de~ail, they can describe general characterisitics such as blight 
ar€as, areas of air pollution, rich areas, family areas, among 
o~hers. At~ribute Maps can also measure policy preferer.ces--areas 
wh~ch stould be zoLed for high rise dwellings, areas which should 
receive ~eighbcurhood improvement grants, among ethers. Obviously 
tbe list cf attribute maps is limitless. 
Th~ most importar.t consid~ration is that all individuals 
participating in t~e exercise have a common understanding of the 
meani~g of the questions. It is best if the questions arise as a 
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r~sult of th~ r.eed of a committee to solve fairly specific problems 
of informaticn gatr.ering er policy resolution. If this need is 
part of ar. ongcing planr.ing or forecasting process, the questions 
w~.11 be morE clearly defined ar:d clearly understood. In addition, 
~he resfondents will be more likely to answer the questions 
patiently ar.d as accurately as possible. 
The Confidence Maps can be used in two ways. Their primary 
functicn is to serve as se•s of weights fer the Attribute Maps. 
Th~y alsc reveal important information about variations in the 
degree to which participants in the planning precess are familiar 
with different portions of the study· area as well as the amount 
of ccnfidence they have for dealing with specific policy or 
forecasting questions. 
There are three kinds of input data that can be used for the 
Confide~ce ~aps. One is the result of asking all participants to 
iden~ify the portions of the study area with which they feel 
generally familiar. A second ccmes from asking them to weight 
their own ccnfidence in their respons~s to specific Attribute 
qu~stions. A ~bird kind of confidence !ap input data can be 
ierived by testing the level of knowledge participants have 
abcu~ e~~her policy questions or about portioLs of the study area. 
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Procedure 2: 
The objective of this procedure is to transform the 
ir.fcrmation er. the data maps into a data matrix (INDATA}. This 
is begun by dividing the study area into a grid of egual sized 
cells. The grid fcrmct allows comparison and measurament of the 
original data maps.. It is recommended that each cell be 1/8" by 
1/10" w:..de to ccrrespond with the type- face of the GRID programme 
map cutput which will be discussed in Procedure 4. 
Each cEll in the grid system corresponding to the Attribute 
Map must be identified with the appropriate value indicating, fer 
~xample, (1) single family, (2) multiple family, or (3) 
non-housing. Each cell in the grid system corresponding to the 
Confidence Map must be identified with the appropriate value 
indicating degrees cf familiarity: (1) 'familiar•, (2) •somewhat 
familiar•, er (3) •not familiar•. 
In the futare it should be possible to transform the 
origical data maps intc the grid format very rapidly with the use 
of a programme such as SYMAP (LCG, 1976). The boundaries drawn on 
the data maps will simply b€ traced with a light pen on a cathode 
rcy tube or with a aigit~zer. This data will automatically be 
trar.sla~ed ~r.to polygons and ther. into data matrices. These 
~ 
polygo~ data, ccllected as pclygo~s, can be traLsfcrmed into a 
1r~d us:ng SYMAP. 
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Where th€ technology is unavailable or the maps are simple, 
the procedure cutli~ed below can be used, and was used fer our 
researct. Ttis procedure requires an interactive editcr and a 
cartcgraphic l;ght table. The mett.cd of transcribing the data 
frcm tr.e p~nciled maps into a f crm for input to CHECKER is a type 
of 'run-length encoding• (Newman and Sproull, 1973). Each row of 
cells ir. th€ base map corresponds tc a rcw in the matrix (INDATA). 
Step 1: Tap~ a piece of paper cor.taining ~he appropriate grid system 
on a light table. Tape the data map o~ the top of it. 
Identify the coordinates (rcw, column) of all the 
intersec~ions of polygons. This should be done in pencil 
directly en the criginal data map. Any cell which contains 
more ttan or.e value must be assigned the value which occupies 
most cf its area (see Figure 2). 
s~~P 2: For CHECKER, each row must also have four pieces of 
information: N, ~, R, Row 
where: 
N = tbe number of the individual participant who completed 
the map; 
M = a number represer.ting the type of the map, e.g. 
1 may represent a map cf Attribute I, 2 may represent 
a map cf Attribute II, 3 may r~presEnt a Confidenc~ 
reap, and so on; 
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Figure 2: Approximating Polygons by Grid Cells 
I 2 3 4 5 6 
columns 
I 
I 2 3 4 5 6 
columns 
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F = ~tE =cund number (i.e. the number of times that the 
participant has drawn map M in the iterative feedback 
precess; 
Few - th~ number cf the row. 
CrE2~e a data matrix base coLtainir.g cne row for 
eact row or. the map's grid sys~~m. Label columns 
or.~ thrcugh six with the string 'NM R'. Number 
columr.s seven through ten with the apprcpriate row 
numbers: 
N M R 001 
N M F 002 
• • • 
N M F n 
Ster~ this ma~rix base. 
s~:p 3: Fe~ each map, transform the matrix base into the 
particular map matrix fcrm by replacing 'N M R' with 
~t.e =ppropriate string. 
st p 4: Jdertify the da•a values in each row. Reading from 
left tc right across tach row, rtccrd ~hose cElls, as they 
arf ncourttrEd, that represer.t the right boundaries of 
" 
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the r~gicns. Th~ value of the region is record€d with the 
cell cclumn Lumber. Thus th€ string, •1 17 2 40 1 signifies 
~ha~ tre first seventeen cells have value on~, and cells 
eigt~EEL ttrough for~y have value two. Likewise, •1 40' 
s~gr.ifies a row forty cells lor.g, all the cells of which have 
th~ valu~ cne. It is important to note that the information 
car. fill several lines following each other. Thus, each 
rcw reccrc must be terminated by •-99 1 • This can be 
best urdErstood through the coding produced fer the fol-
lowif-g exa~ple map which contains 60 rows and 40 columns 
(Figure 3). The coding of the Confidence Map indicating 
familiarity for respondent numbeI one was accomplished by: 
c~ar.giLg columns 15-18 tc th€ string '1 40' in row 1. 
Changing columns 15-29 to the string '2 9 1 17 2 40' 
in rcws 2 through 16. 
ChangiLg columns 15-24 to the string •1 17 2 40' in 
rcws 17 thrcugh 30. 
ChcLgir-g columLs 15-30 tc the string '2 14 1 17 2 40' 
in rows 31 through 60. 
Thi~ ~esulted in the followir.g for Respondent 1, Map 2, 
Rcund 1: 
1 2 1 001 
1 2 1 002 
• • • 
1 40 





Pigure 3: A Map to Illustrate the Digitization Procedure 
I 1111111111111111111111111111111111111111 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
r 3133333333333311133333333333333333333333 I 
I 3 33333333333311133333333333333333333333 I 
I 3 33333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
*~~~-~~~~~~-~~~---~~~-~~~~~~~~~~~~-~-~~~~~-* 
, 2 1 016 
, 2 1 017 
• • • 
, 2 , 030 
, 2 , 031 
• • • 
, 2 ,, 059 
, 2 1 060 
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2 9 1 17 2 40 
1 17 2 40 
1 17 2 40 
3 14 , 17 3 40 
3 14 1 17 3 40 
3 14 1 17 3 40 







S~ep 6: After all the map's matrices have been completed, 
store them together in a file (INDATA) on card format. 
The order in which the maps go into INDATA can b€ 
arbitrary. 
Procedure 3: 
The objective of procedure three is to transform INDATA into a 
matrix called OUTDATA. OUTDATA is the input matrix fer the COMPARE 
prcgrasm= which is used in Procedure 5. This objective is ac-
complished with the use of the CHECKER programme. CHECKER performs 
some tests of consistency in the data as well as writing OUTDATA, 
which is less expensive to use than INDATA. 
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!npu~s tc CHECKER: 
1. INDATA file en card forma~ 
2. c~ntrcl Variables: 
a. NROWS =number of rcws per map; 
b. NCCLS = Lumber cf columns per map; 
c. NRES = number of respondents; 
d. SLOT1, ••• , SLOTS= identifies the order, by type cf 
map (M) , in which the input data are to be 
stored ir. OUTDATA; 
e. UPDATE = "'0'B" if OUTDATA is being created as a new file; 
"'1'B" if OUTDATA is already created and is 
being either completed or revised; 
outputs from CHECKER: 
1. OUTDATA = transformation of INDATA data file; 
2. CUTCEAR = file contaiLir.g the description of OUTDATA. 
The programme CHECKFR creates the data file OOTDATA in an 
:tErative fashion. If CHECKER encounters a mistake in INDATA, it 
5av~s ~r.e portion of OUTDATA that has beeL created and records a 
m~ssagE indicating the error it has encountered. For example, 
F:gure 4 ir.dicatcs that CHECKER t~rminated at row 15 because 
thF column width of a region was larger than NCOLS, 
tbE column width of the entire study area. This erro~ 
must bt corrected by cbar.ging the column width of the region 
in row 15 tc 7, it$ appropriate size. It is then Lecessary 
~o delete lines 1 through 15 in INDATA and to change the control 
variable UPDATE f~cm •o• to •1•. The co~trol statEments for the 
file haLdlirg may elso have to be altered to indicat~ that OUTDATA 
ar.d OUTCEAR have already been created. After these changes are 
made, CHECKEF car. be rerun. This process con~inues ULtil all of 
INDATA has bee~ transformed into OUTDATA. Figure 5 shews the 
mE age iLdicatiLg OUTDA!A has bee~ successfully completed. 
3S 
F~gu~e 4·. A~ E l f 
- u xamp e o an Error Message 
NFOWS= 60 NCOLS= 40 NRES= 4 SLOT1= 1 
SLOT2= 2 SLOT3= 0 SLOT4= 0 SLOTS= 0 
UPDATE= 'O'B; 
NO EXCFEDS NCOlS S7 RESPONDENTS 1 MAP 1 ROW 15 
60 40 4 1 2 0 0 0 
7 3 -32000 -32000 -32000 
PEOGBAM FINISHED 
Figure S: An Example of a Message Indicating the successful 
Completion of a Run 
NBOWS= 60 NCOLS= 40 NRES= ij SLOT 1= 1 
SLOT2= 2 SLOT3= 0 SLOT4= 0 SLOTS= 0 
UPDATE= •1•:e; 
60 40 4 1 2 0 0 0 
3 3 -32000 -32000 -32000 
PRCGFAM FINISHED 
Procedure 4: 
The objective cf ~rocedure four is tc check OUTDATA to make 
sure that it accurately reflects the information on the original 
data maps. This is accomplished with the use cf the GRID pro-
gramme. GRID has been adopted from the GRID Programme developed 
by the Laboratory fer computer Graphics at Harvard U~iversity 
(see Gocdrich, 1972). 
I !l put s t c GP ID : 
The following is a brief synopsis cf GRID ccmmands. Fer 
variatic~s of map formats, consult the GRID Manual (Goodrich, 
1972). 
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1. Input f~les 
a. OUTDATA 
b. OUTCHAR 
2. control Variables 
a. MAP 
b. TITLE (must include threE lines fer title of map 
being produced) 




























SYMEOLS L G B 








specifies the parameters for the rectangular 
grid that is to be mapped 
controls the input cptions for the data 
specifies the number cf levels into which the 








specifies the minimum value of the value range 
specifies the maximum value of the value range 
specifies the grey scale symbolism that will be 
printed on the map. This elective must be in-
cluded on the first map of any submission. All 
five cards (the elective card, the SYMBOLS card, 
and the three OVEFPRINT cards) must be included 






















number of rows per map 
r.umber cf columLs per map 
grid cell size down (suggest 1.0) 
grid cell size across (suggest 1.0) 
number of levels of the value to he printed on 
the map (up to a _maximum of ten levels) 
minimum value 
maximum value 
one symbol to represent each of the levels of 
the value being printed on the map; these are 
placed in columns 1 thrcugh 10 (i.e. level 
cne•s symbcl is in column 1, level two's 
symbcl is in cclumn 2, and so on.) 
L = symbcl for cells that are less than the 
minimum level (col. 21) 
G = symbcl for cells that are greater than the 
maximum level (col. 23) 
E = symbol for backgrou~d cells (col. 25); 
this should be ' ' (blank) 
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OVEFPRINT = there can be up to 3 overprints Fe~ 
level; each overprint is placed on a 
separate card in the column associated 
with that level's symbol 
d. 99999 
~. •a• through •a• can be repeated as many times 
as there are maps to be printed. once an elective 
has been specified, it will be carried oLto succes-
sive maps until it is changed. 
f. END 
3. The fcllcwir.g card is input tc ROWIN, which is a GRID 
b ... . . 13 su rou_1r.e er. on~t : 
INPU ~r. cclumns 1 - 5 






MXX in columns 8 - 10 
M = the SLOT number cf the data set to be mapped 
XX = the number of the case (e.g. respor.der.t) 
ILclude ar. INPU card for each map desired. 
u. Since these maps are simply reproductions of the criginal 
:.nput data, the fellowing control electives shculd be set 
acccrdingly: 
Elcct.=.ve 3: set NLEV = the number cf possible levels 
(e • g. . example, it would equal 3 for l.D our 
the Attribute map ar.d 3 for the Ccr.f idence 
maf); 
Elec-t.ive 4: HIN equal to tl:.e 
. 
value of the data; set minimum 
Elective 5: sat MAX e«3ual to tl:e maximum value of the data; 
Elective 7: on the SYMBOLS card, use the r.umbers 
representing the irput levels as their re-
spective symbols (e.g. single family dwel-
lir.gs = "1", multiple family dwellings = "2", 
and so or.. S€t L = "L", G = "M", and B = " "· 
The three overprint cards should be left blank. 
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Gf ID will produce a map correspcnding ~o each of the 
~r~gir.al irput data maps. If there are any mistakes, these 
mus~ be co~recttd ty revising INDATA ar.d updating OUTDATA 
tbrougr the CHFCKER programme. 
Procedure 5: 
The cbjective of this prccedure is to perform a series cf 
computatioLs Of; the OUTDATA matrix to analyse varicus factors 
i~dicating the amou~t of agreemer.t and disagreement contained 
within the maps produced by the Strabc participar.ts. 
This is accomplished through the use cf the COMPARE programme. 
!~puts to COMPARE: 
1. Input files: 
a. OUTDATA file frcm CHECKER 
r. OUTCP.AR file frcm CHECKER 
2. ccntrcl variables: 
a. !A = high agreement thresholo (e.g. 80% of NRES) 
b. A = low agreement threshold (e.g. 50% of NRES) 
c. D = high disagreement threshold (e.g. 25% of NRES) 
d. ~AP1 = tte SLOT number of the Attribute Map 
~. MAP2 = tte SLOT numbtr of the Confid~nce Map 
f. CCMPA = 1 1 1 to calculate an AGEEEMENT/DISAGREE~ENT Map 
g. COMPW = '1' to calculate a composite confidence Map 
h. SCATTER = .,. to calculate a SCATTEE ~ap 
i. ~ATRIX1 = 1 1• to calculate a disagreement matrix for 
the Attribute data 
j. MATR!X2 = •1• to calculate a disagre6ment matrix for 
the confidence data 
k. MATE!X3 = '1' to calculate a disagrEement matrix for 
the Attribute data filtered by the confidence 
data 
39 
Outpu+ frc~ COMPAFE: 
1. Data Files: 
a. OUTPUT 
b. CUTCOM 
2. Data MatricEs: 
a. ~ATRIX1: This is a~ NRES by NRES matrix indicating the 
r.umr~r of cells ever which each person disagreEd with all 
the other perscns concern~ng the Att~ibute Data Map. From 
th~ example, Table 1 indicates that pErscr. 1 and 
~e!sor. 2 disagreed over 334 of a pcssible 2400 (60 * 40) 
cells. Persons 2 and 3 disagreed ovar 514 or 21.43 cf 
the cells. There are three ways in wtich a great deal of 
fl~xibility can be added tc MATRIX1. These are discussed 
in Appendix 1. 
b. MATFIX2: This is an NEES by NRES matrix indicating the 
number of cells in which each person had a different 
level cf confidence than each of the other participants. 
In tte example in Table 2 we see that personE 1 and 2 
wer€ familiar with similar parts cf the study area. They 
had ciff~rant levels cf familiarity i~ cr.ly 200 of the 
cells. Person 4 had sharply different lEvels of 
familiarity with all ~hree of the other respcndents. These 
disagreements can only be fully understocd when they are 
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examined ir. conjuncticr. with the co~posite confidence 
Maps that will be produced in the next procedure. At 
this poiLt, it is worth noting that MATRIX2 can be 
ma~ipulated in the same three ways as MATRIX1. See 
Appendix 1. 
c. MATRIX3: This is also an NRES by NRES matrix. It 
indicates the r.umber cf times participants disagreed over 
categories in the Attribute ~atrix. However, here their 
disagreemeLt is •filtered' by the Confidence Matrix. For 
example, this filtering can be used to eliminate 
disagreements ever cells in which eitter parson being 
compared states that he is unfamiliar with the cell in 
question. In a sense, the filtered disagreement matrix 
measures the amount of •serious• disagreement among 
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It is imrcss1ble to ur.derstar:d fully the nature of 
c:sagrE~m~r.t~ amor:g mEmbers cf planr.ing er forecasting ccmmittees 
w:thout examir.ing the set of maps which expresses various aspects 
of the vie~ cf tbs committee as a wbcle. These maps are 
discussEd in Proceaure 6. 
Pr~cEdure E: 
The objective of this procEdurE is to translate the output 
f~:es of CC~PAPE intc maps shcwirg various aspec~s of the composite 
views of the participants. This is accomplished by using th~ 
GRID progrsmm~ discussed in procedure 4. 
Inputs tc GFID: 
1. Input files from COMPARE: 
a. OUTPUT 
b. ODTCOM 
2. Input file from CHECKER 
a. OUTCHAR 
3. ccntrol variables are bas~c2lly the same as discussed in 
rrccEdure 4. Differences will be specified in the next 
sect~cn discussing outpu~s from GRID. 
outputs frcm GFID: 
~hes~ cutrut m2ps are all opt:cnal; the label identifying 
Each cp+ion occupies ths same place as 'INPU' in procedure 4. 
Examples cf tt~se output maps appear in S~cticn 2.1.2. 
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a. MAPV: producEs a composite map for a given variable 
(e.g. ttE number of people who identified each 
cell as single family hous;ng). •xx• in columns 
9-10 identifies the variable to be maf~ed (~.g. 
01 fer single family housing, 02 for multiple 
family housir.g, and sc on). 
r. MAFF: prcduces a ccmpcsi~e map similar to MAPV, 
but filters the given variable of an. at-
tributE according tc the confidence Maps. 
Tbis is done by cour.ting only the responses 
of thosE who were familiar with each cell~ 
c. FILT: prcauces a filtered Attribute map for 
respcndEnt •xx•. The respondent number, 
'XY.', is indicated in columns 9-10. 
a. FAMV: prcduces a composite map for a given level of 
confidance. The confidence level •xx• is 
ir.dicatEd in columns 9-10 (e.g. 01 for fa-
~iliar, 02 for somewhat familiar, and so on). 
e. AGRV: prcduces an Attribute Map of cells for which 
tbtre was agreemeLt in classificaticn amongst 
at least 'A' respondents. It is suggested that the 
thE symbol for each level (elective 7) reflects 
the corresponding variable of the attribute. For 
examplE, these Ctlls fer which at least 'A' re-
sponder.ts felt should be category 1 are idcnti-
f:!.ed as "1"; those where at least 'A' respondents 
ir.dicated category 2 are identified as "2"; and 
so on. If 'AA' or more respondents (e.g •. 80%) 
agree uron a certain classif~cation, the cell can 
be dourly shaded with th~ appropriate symbol. 
These cells not obtaining a concensus, i.e. 
agreement in classification from at least 'A' 
respondents, are represer..ted by the sympol "D". 
If a high disagreement threshcld is reached for 
~ giver. cell, it is represented by a doubly 
shadsd "D". 
~he ~umber cf levels (NLEV of option 
3) is twice the number of categories, er 
variables, plus 2. MIN of option 4 is 1 
anc MAX of option 5 is equal to NLEV. 
44 
f. AGFF: prcduc~s ar- agreement map similar to AGRV; 
hcwev~r, ir. this case the responses are 
fi:tcred by ~he Confidence Maps. 
g. AGFM: prcduc~s an agreement map for confidence 
levels. The methcd and the coding is si-
m~lar to that of the AGRV map. 
r.. AVGF: prcduces a map indicating the average level cf 
confidence for each cell, computed as the 
arithmetic mean cf responses for the cell. 
i. SCTV: prcducEs a map indicating the amount of dis-
agreeme~t contained in each cell of the Attri-
bute Maps relative to the maximum amount of 
cisagreement possible. It is a measure of 





(R(i) I NVALS) * log(R(i) I NVALS) 
lcg(NVALS} 
where: NVALS = maximum number of values 
for an attribute; 
R(i) =number of respondents 
cheesing value i; 
E ranees from 1 tc 2 • 
. 
j. SCTF: produces a map indicating the amount of dis-
agreemEnt contained ir. each cell of the Conf i-
dence Map relative to the maximum amour.t of 
disa9reEmeLt possible. It is a mcasurE of 
entropy based en the same formula as ir. 
SCTV. 
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Pa=t 2: T~O APPLICATIONS OF THE STRABO TECHNIQUE 
2.1 TEE STFABO PLANNING METHOD (N. Edelson, revised by 
B. w. Luscombe) 
Tte Strabo Planning ~ethod is being developed to help 
plar-n~~q grcup~ deal with th~ spatial aspects of planniLg 
proble~s. ThE mEthcd cannot be used iL isolation because not all 
of the plar.ning decisions that must be made have important 
spatial dimensions. The Strabc Planning Method, therefore, must 
be used in ccnjunct~on w~th ether planning procedures. 
The Strabc Planning Method should consist of a series of 
batteries cf guestions. The specific questions in each battery will 
0 vrlve ~ef€Ldi~g on th~ inter~sts of the planning committee and on 
~heir l~vels of concensus as the process progresses. This mak~s it 
impossible +o cutlir.e a ccmplete testing manual; however, ~t is 
pcss~bl~ tc make scme reccmmendations concerning the types of 
questions tta~ can be raised and the order in wtich these types of 
guestio~s s~culd appear. 
I~ is suggestec that three types cf questicL batteries be used. 
The first batt~ry should ccncern the familiarity that p~opls have 
w~~h tre ar~c c~c ~heir assessment of its curre~t sta~us and ~he 
ch~nges tha• are likely tc occur given current trends. ~his kind cf 
i~fctmaticr w~ll €~able the members cf th~ grcuf tc beccme familiar 
wi•h Fach ether's awareness of the area, as well as the processes 
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~hEy believe to be affecting it. once this kind of information is 
ur.ae~s~ood by the committee, it will be fOSsible to go on to raise 
guesticr.s cor.cernir.g what they would like to see occur in different 
parts of the area. This will help the committee members establish 
the spatial a$pects of ~heir goals and objectives. A third phase 
of Strabo testing wculd include questions about policies that might 
be undertaker. tc achieve the agre€d upon objectives and goals. 
The f cllcwiLg is en example of a Strabo Planning Method 
questionnaire and information package that can he used as part of a 
ger.~ral local area plar.ning precess. It is designtd to accomplish 
~wo objectives. First, it explains the Strabo Planning Method to 
i~cividuals involved ir. local area planning. second, it elicits data 
abcut a study area from the first battery type of guestions. These 
include perceptions of current land use, as well as the degree to 
wh:ct the participants are familiar with portions cf the study area. 
This information will be analysed and returned to the committee in 
the form of a s€r1€s cf maps that will be used as the basis for 
d~scussion. All the ir.dividual responses will be treated as strictly 
cc~fidErtial. They w511 t€ released only to members of the committee 
to help in ~he formulation cf the neighbourhood plan. 
To beg:r the session there will be a general intrcduction to the 
St~abo ar.l Delphi methods and a description of the kinds of testing 
·~at will be irvolved. Each member of the planning committee will 
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be g~vAn a ~ac~et of material containir.g examples cf the types of 
maps ttat •ill be produced and an explanation of how the analysis cf 
th - - + .:i1 
.t:. aa _a w~ ~ t e perf armed. Then, the members of the committee 
will be asked to complete several map exercises. 
2.1.1 An Application of the Straro Planning Method to Neighbourhood 
PlaLning 
A "STRABO PLANNING r!ETHOD" PACKAGE 
*** INTRODUCTORY INFORMATION *** 
Tte Strabo Technigue is being developed by gecgrafhers and 
coreputEr car~ographers a~ Simon Fraser University. It is r.amed after 
Strabo, an anc:ent Greek scier.tist, who was one cf the f~rst 
cartograph~c gecgraphers. ~he method has beer. adapted from a 
decision m~king process called the Delphi Method. The Delphi Me~hod 
was originally dtvEloped by social scientists ir.terested in gather~ng 
together the cpir.icns of •experts' to predict the likelihcod of 
different k:nds cf new inventions. The method has alsc been used to 
help make sra t:i al •predictions.'. We call thes~ kinds cf spatial uses 
of Delphi, the Strabo Technique. The following hyfothetical 
situ~ticn illus~ratts how the technigue may be appli~d. It suggests 
how geolog~sts in the petroleum industry might use the technique 
~c determir.E the most likely places in which to drill for oil. 
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Ir. this example, ~he technique is carried cut according to the 
fc!lcw:r.g procedures. several geolcgists are se~t to explore a region 
t 
where there is reascn to expect that oil may be found. They spend 
sEveral w~~ks examir.ir.g any maps er data that they feel are relevaLt 
to deciding tte bEst places to locate the drilling equipment. At the 
end of this irf ormation gathering period, each of the geologists is 
given a base map of ~he region and asked to identify the best places 
~c find oil. The maps are then analysed and a comfcsite map is drawn 
s~owing the average view cf the entire group (see Figure 6). 
In this example, th~ maps of three geologists can be analysed. 
All ~tree generally agreed that oil can be found ir. thE northeastezn 
arn southwest~r~ parts of the regicn, but they disagrEed about its 
~xac+ location. This is evident from tht composite map. The 
composite map shews the places in which they agreea and disagreed. 
It is formed by counting the number cf times each part of the region 
w2~ ~hcuaht tc hav~ cil. All ttree geologists agreed that there was 
no ~il in ~he areas left blank. They were also unanimous in feeli~g 
that tte area ~epresented by the most darkly shaded cells contain 
Therf- :.. s disagree m0 nt co!!cerning the remair.ing farts cf the 
T"'..:Jg .. 'Il 
- , .J..v • 
Tf.e- r.t: xt s~E:p in the Strabo Method is to return the composite 
m2rs LC th~ geclogJsts and ask them to rEpeat ~he exercis~. In 
l . . ' 
Figure 6: 
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Attribute Maps of the Probabili~y of Discovering 011 
Geologist A Geologist B Geologist c 
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~l~s step thEy arE allowed to change their minds in light of the 
v:ews of the othtr exper~s. At tt~s stage ~hey need not feel 
emba=rassed abcut char.gir.g their minds because their individual 
responses c.re rept cor.fidential. If there is little disagreement 
aftEr the s~cor.d round, then the ccmposite map is given to the 
corporate executives who decide whether or not to proceed with the 
- . ., ., . 
a=:..-....;..1ng. 
If there is still a great deal cf disagreement amongst the 
geolog~sts, ~~ may be necessary tc hold a face-to-face meeting 
~r. o=der that each might explain why his estimate differed from 
~~cs~ cf h~s cclleagues. Through this discussion, a geologist 
may fiLd that imfortant informaticr. has been overlcoked or that a 
miscalculaticn has beec made in his analysis. Some geologists 
may b~ convinc~d by the arguments presented by ethers; others may 
w~sh to main~ain tteir original opinions. 
If disag=eements remain after the geologists have had an 
opportunity tc view the composite map and discuss it, then they 
are asked tc draw a third map of th~ best places tc find oil. 
procedure cf drawing individual maps, seeing the composite 
map, discuss~ng opinicns, and then, redrawing individual maps can 
~~ carri~d ~u~ several times until either a consensus is finally 
reached or until it is decided that the disagreements are 
ba~ically irr~ccLcilable. In either case, the full set of 
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compos~te maf s and s~atistical measurEs of the amount of 
agreemer.t ar.d disagreement among the experts is sent to the 
corporate executives where a final decision based on the overall 
~nterests of the firm can be made. 
The Strabc Plar.ning Method is somewhat similar to the example 
of the oil experts. It is based or. the idea that by examining and 
discussing a series cf composite maps made up of everyone's 
cpiLions, individuals can come to a clearer understanding of what 
each other thiLks concerning the current status of a study area, 
~he ways ir. which it is likely to char.ge and the processes that are 
l~kely to produce those changes. These understandings are 
necessary before people can seriously discuss what they would like 
tc do to imprcve tre study area. It should also help to focus 
discussion en the specific areas of disagreement sc that the 
pla~nir.g committee can decide whether i~ is possible tc negotiate a 
compromise plar. or whether it is necessary to abandon the attempt 
~o achieve ccnseLsus within the committee. If no consensus is 
possible fer the ccmmittee as a whole, then subgroups within the 
ccmmittee migh~ attEmpt tc create their own plans and take them to 
a wider audience tc gain support for final approval by City 
Council. 
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*** MAPPING EXERCISES *** 
MAF A: REsidential Land Use Status 
Tr~ Gra~dviE~ area contaiLs many different types of land uses. 
Tt ~c rcssiblP, hcwEver, tc group these into three major categories: 
1. s = Sir.glE Family 
2. M = Multiple Family 
3. N = Non-residential 
Obv~ouEly, many areas cor.tain combinations of these different land 
us~s; but porticns of the neighbourhood can be reasonably identifi~d 
as falling predominantly into one cf these categories. 
Y~u have rec~iv~d a map of the Grandview area. Identify those areas 
on the maps -tr.at ycu feel are (S) s.;ngle family, (M) multiple family, 
or (N) ton-rEsidcr.tial. Each area should be identified ir. a manner 
. ·1 t +-li t h . F. 7 s:::.ir.1 ar o ~ .. a s owr.. in :.gure • 
Fiaure 7: An Illustratio~ of How tc Indicate Land-Use Status on 
a Map 
S = Single iamily Area 
M - Multiple Family Area 
N = Nor.-residential Area 
The perscr.. who completed Figure 7 believes that thE upper left, 
or rorthweE+ ccrner, of the map is multiple family status, while 
thE cer.tral portion is sir..gle family, aLd the right, er west s~d~·cf 
~~c maF :s n r.-residential. 
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AttcctEd is ancther map of tbe Grandview area witt some of the 
majcr stree~ ~ames and a few major landmarks on it. Please indicate 
~t~ parts cf Grandview with which you are familiar acccrding to the 
fcllcwif!g ca~egcri~s: 
1. Very 'Familiar 
2. Somewhat Familiar 
3. Unfamiliar 
B~ sure that ycu fill in all parts of the map. Figure 8 
illustrates bow to indicate the areas of different familiariti~s. 
Figure 8: An Illustration cf Hew to Indicate Familiarity or. a Map 
1 = Very Familiar Area 
2 = Somewhat Familiar Area 
3 = Unfamiliar Area 
3 
Accordir.g to Figu=~ 8, ~he respondent is very famili~r with the 
area in the ncr~heast corner of the map while the southwest corner 
is largely unfamiliar to him. 
54 
2. 1. 2 Results of a Trial Applicatior. 
Although this application cf the Strabo Planning Method was 
nevEr actually completed, base maps were fabricated fer four 
~magir.ary respondents to illustrate the kinds of results which 
~he ~etbod is capable cf producing. once the base map of the 
attributes tave been prtpared, they are digitized as in the 
manner described ir. section 1.3 (Figures 9-12). Similarly, the 
base m2ps indicating ~he degrees of familiarity with the parts of 
~r.~ area, producing a measure of the respondents• confidence in 
identifying the spatial distributicr. of the attributes, are 
digitized (F~gures 13-16). composite maps can then be prepared 
by a system of polygon overlays for each of the attributes 
(Figure-s 17-19). By a similar procedure, composite maps of 
"familiarity" can be produced (Figures 20-22) • The respondents• 
attribute m2ps can be weighted by the degree of familiar~ty of 
~h~ respond€nts with the area (Figures 23-26). New weighted 
composite attribute maps can then be produced for each of the 
at~ributes (Figures 27-29). Figure 30 shows the average 
familiarity for all the respcndents for each of the grid c~lls. 
Figure 31 shows the agreement levels amongst the respondents 
ir. classifyi~g the land uses of the area, while Figure 32 shows 
th~ ~greement levels cf classification after filtering or 
w~ightir.g by the respondents• familiarity with the different 
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parts cf th€ region. S~milarly, Figure 33 shows the level of 
agreemt~t in the familiarity amongst the respondents fer each cf 
~t.e gric cells. 
ThEse compcsi~e, or summary, maps can then be returnEd to 
~he participants fer a second iteration of opinion gathering. 
Tr.is applicaticn of the Strabo Planni~g Method has been to 
illustra~e ~ts utility and has, therefore, been very simplistic 
ir. design. Much more complex issues, such as environmental 
quality er expectation of future land uses in a study area, could 
be examir-ed with the aid of this methodology. Since th€ purpose 
of this €xample has been illustra~ive, it does not go bEyor.d the 
firs• itera•ive session with the participants. 
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Figure 9: Input Attribute Map for Respondent Number 1 
MAP 1,SHEET 1,DATA SET 1 
*~-~~~~~~--~~~~~~~~~~~~~~~~~-~~~~~-~-~~~~~~* 
I 3333333333333333333333333333333333333333 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111t11 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
TEST MAP ATTRIBUTE MAP FOR RESPCNDENT ONE 
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Figure 10: Input Attribute Map for Respondent Number 2 
MAP 2,SHEET 1,DATA SET 1 *~~~~~~-~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~* 
I 3333333333333333333333333333333333333333 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 2222222223333333322222222222222222222222 I 
I 22222222233333333222222222222222222~2222 I 
I 2222222223333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
l 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
i ~~~~~~~~~~~~~~~§~lllllllllll~lllllllllll i 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I • --~~~~~~-~~-~~~--~~~~~~-~~-~~~~* ---~~~-~~-~ 
TEST MAP ATTRIBUTE MAP FOR RESPONDENi NUMBER 2 
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Figure 11: Input Attribute Map for Respondent Number 3 
MAP 3,SHEET 1,DATA SET 1 
*~~~--~~~~-~~~~-~~-~~~~~~~~~-~~~~~~~~--~~~~* 
I 3333333333333333333333333333333333333333 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 22221111111,1133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
*~-~~~~-~-~~~~~-~-~~~~--~~~~~~~~-~~~~~~~-~~* 
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Figure 12: Input Attribute ~ap for Respondent Number 4 
MAP 4,SHEET 1,DATA SET 1 •~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~-~~-~~~-~~~-· 





3 2222222222222222222222 I 
I 22222222333333333222222222222222222~2222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 ! 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 222222222222223331111111111l111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 222222222222223331111111111111,111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
I 1111111111111133311111111111111111111111 I 
• 
- -- ~~~~~~~~~~~~~~-~~~~~-~~~~~~~* -~~~~~~~~ ~ 
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Figure 13: Input Confidence Map for Respondent Number 1 
MAP 5,SHEET 1,DATA SET 1 *~~~~~~~~---~~~~~~~~~--~---~~~~~~~~~~~~-~~~* 
I 1111111111111111111111111111111111111111 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I· 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 111111111111111112222~2222222222222~2222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
*~~-----~-------~-~~~~--.-..~~~~-~----~~~----~* 
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Figure 14: Input Confidence Map for Bespondent Number 2 
MAP 6,SHEET 1,DATA SET 1 *~~~~~~~~~~~~~~~~~-~~~~~~-~~~~~~~~~~~~~-~-~* 
I 1111111111111111111111111111111111111111 I 
I 22222222211111111222222222222222222~2222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 22222222211111111222222222222222222~2222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 11111111111111111222222222222222222~2222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333322222222222222222222222222 I 
I 3333333333333322222222222222222222222222 I 
I 3333333333333322222222222222222222222222 I 
I 3333333333333322222222222222222222222222 I 
I 3333333333233322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I ~333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
I 3333333333333322233333333333333333333333 I 
*~~~~~~~~~~~~~~~~~~--~--~--~~~--~~~~~~-~~-~* 
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Figure 15: Input Confidence Map for Respondent Number 3 
MAP 7,SHEET 1,DATA SET 1 *~~~~~~~~~-~~~-~~~~~~~~~-~~-~~~~~~~~~~~~~~~* 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 33333333333333333222222222222222222~2222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 33333333333333333222222222222222222~2222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 33333333333333333222222222222222222~2222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 11111111111111111222222222222222222~2222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222~22222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 11111111111111111222222222222222222~2222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 111111111111111112222222222-2222222222222 I 
I 1111111111111111122222222222222222222222 I -
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
*~~~~~~-~----~-----~~~--~~~~~~~~~--~~--~-~-* 
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Figure 16: Input Confidence Map for Bespondent Number 4 
MAP 8,SHEET 1,DATA SET 1 *~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~• 
I 1111111111111111111111111111111111111111 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 















· 222222222222222222222 I 
I 2222222222222222222222222222222222222222 I ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 22222222222222222222222222222222222~2222 I 
I 2222222222222222222222222222222222222222 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 33333333333333111122222222222222222~2222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
·------------------------------------
------· 
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Figure 17: Composite Map for Single Family Housing 
MAP 1,SHEET 1,DATA SET 1 *~~~~~~~~~-~~~~--~~~~~~~~~~~-~--~~~~~-~-~~~* 
I 1111111111111111111111111111111111111111 I 
I 0000000000000000000000000000000000000000 I 
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOCOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I OOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I 
I ooooooooooggoooooooooooooooooooooooooooo I 
I 0000000000 0000022222222222222222222222 I 
I 0000000000000000022222222222222222222222 I 
I 0000000000000000022222222222222222222222 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 000011111111110004444444444444444444444~ I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 0000111111111100044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200-044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
I 1111222222222200044444444444444444444444 I 
*~~~~~~~~~-~~~~-~~~-~~---~-~~----~--~~~--~-* 
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Figure 18: Composite Map for Multiple Family Housing 
MAP 2,SHEET 1,DATA SE~ 1 *~~~~~~~~~-~~~~~----~~~~~~~~~-~-~~-~~~-~~~-* 
I 0000000000000000000000000000000000000000 I 
I 333333331000C000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 3333333310000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000022222222222222222222222 I 
I 0000000000000000022222222222222222222222 I 
I 0000000000000000022222222222222222222222 I 
I 0000000000000000011111111111111111111111 I 
I 0000000000000000011111111111111111111111 I 
I 0000000000000000011111111111111111111111 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 22221111111111ooooooooooooocoooooooooooo I 
I 2222111111111100000000000000000000000000 I 
I 2222111111111100000000000000000000000000 I 
I 3333222222222200COOOCOOOOOOOOOOOOOOOOOOO I 
I 3333222222222200000000000COOOOOOOOOOOOOO I 
I 33332222222222000000COOOOOOOOOOOOOOOOOOO I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 4444333333333300000000000COOOOOCOOOCOOOO I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000COOOOOOOOOOOOOOOOOOOO I 
I 444433333333330000000000000000COOOOOOOOO I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 444433333333330000COOOOOOOOOOOOOOOOOOOOO I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 4444333333333300000000000000000000000000 I 
I 3333222222222200COOOCOOOOOOOOOOOOOOOOOOO I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 33332222222222000000CCOOOOOOOOOOOCOOOOOO I 
I 3333222222222200000000000000000000000000 I 
I 33332222222222000000COOOOOOCOOOOOOOOOOOO I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 3333222222222200000000000000000000000000 I 
I 333322222222220000000000000000COOOOOOOOO I 
*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~-* 
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Figure 19: composite ~ap fer Non-Residential Areas 
MAP 3,SHEET 1,DATA SET 1 
*~--~~~~~~~~---~~~-~~~~-~~~~~~--~~~~~----~~* 
I 3333333333333333333333333333333333333333 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134~44444400000000000000000000000 I 
I 1111111134444444400000000COOOOOOOOOOOOOO I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 1111111134444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400COOOOOOOOOOOOOOOOOOOO I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 1111111111111144400000000000000000000000 I 
I 1111111111111144400000000000000000000000 I 
I 1111111111111144400000000000000000000000 I 
I 1111111111111144400000000000000000000000 I 
I 1111111111111144400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 00000000000000444000000000000uOOOOOOOOOO I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
I 0000000000000044400000000000000000000000 I 
*~~~--~~~---~-~~--~~-~~---~-~---~~~--~~~-~-* 
TEST MAP **MAPV** NON-RESIDENTIAL 
67 
Figure 20: Composite Map of Very Familiar Area 
MAP 1,SHEET 1,DATA SET 1 •~~~~~~~~-~~~~~~~~~~~~~~~~~~~~-~~-~~~~~~~-~• 
I 3333333333333333333333333333333333333333 I 
I 00000000000002222222200000000000000000000000
 I 




I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 111111111222222220000000COOOOOOOOOOOOOOO I 
I 1111111112222222200000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400COOOOOOOOOOOOOOOOOOOO I 
I 44444444444444444000000000000000000COOOO I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 1111111111111133300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 00000000000000333000COOOOOOOOOOOOOOOOOOO I 
I 0000000000000033300000000000000COOOOOOOO I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
.. -- ~~~~~~~~~~~~~~-~-~~~~~~~~~~~~* ~~~~~~~~~~~ 
TEST MAP **FAMY** VERY FA!ILIAR 
68 
Figure 21: Composite Map of somewhat Familiar Areas 
MAP 2,SHEET 1,DATA SET 1 
*~-~~~~~~~~-~~~-~~~~~~~~~~~~~~~~~~--~~~~~~~* 
I 0000000000000000011111111111111111111111 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 3333333331111111144444444444444444444444 I 
I 2222222221111111144444444444444444444444 I 
I 2222222221111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 0000000000000000033333333333333333333333 I 
I oooooooooooogoooo33333333333333333333333 1 
I 000000000000 000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000033333333333333333333333 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000000044444444444444444444444 I 
I 0000000000000011133333333333333333333333 I 
I 0000000000000011133333333333333333333333 I 
I 0000000000000011133333333333333333333333 I 
I 0000000000000011133333333333333333333333 I 
I 0000000000000011122222222222222222222222 I 
I 000000000-0000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011122222222222222222222222 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111i11111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
I 0000000000000011111111111111111111111111 I 
-~~~~~~~~~~~~----~-~~-~~~~~~~--~~~~~~~-~~-~* 
TEST MAP **FAMV** SOMEWHAT FAMILIAR 
69 
Figure 22: Composite Map of Unfamiliar Areas 
~AP 3,SHEET 1,DATA SET 1 
~~~~~~~~~~~~~~~~~~-~~~~~~~-~~~-~~-~~~~~~~~* 
I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 1111111111111111100000000000000000000000 I I 0000000000000000000000000000000000000000 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000011111111111111111111111 I I 0000000000000000000000000000000000000000 I I 0000000000000000000000000000000000000000 I I 0000000000000000000000000000000000000000 I I 3333333333333300011111111111111111111111 I I 3333333333333300011111111111111111111111 I I 3333333333333300011111111111111111111111 I I 3333333333333300011111111111111111111111 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 3333333333333300022222222222222222222222 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 4444444444444400033333333333333333333333 I I 44444444444q44QQ033333333333333333333333 I I 4444444444444400033333333333333333333333 I -~~-~~~~~~~~~-~~~~~~~~~~~~~~~~~~-~~~~~~~~~~* 
TEST MAP **FAMV** UNFAMILIAB 
70 
Figure 23: Filtered Attribute Map for Respcndent Number 1 
MAP 1,SHEET 1,DATA SET 1 
*~~~~~-~~~~~-~-~~~~-~-~~~~~~~-~~---~-~~~~-~* 
I 3333333333333333333333333333333333333333 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300COOOOOOOOOOOOOOOOOOOO I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 000000000000003330000COOOOOOOOOOOOOOOOOO I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
*~~~~~~-~-~--~~---~~~~-~~~~~-~-~~~~-~----~~* 
TEST MAP A FILTERED ATTRIBUTE MAP FOR RESPONDENT ONE 
71 
Figure 24: Filtered Attribute Map for Respondent Number 2 
~AP 2,SHEET 1,DATA SET 1 
-~~~~~~~~-~~~~-~-~-~~~~~--~~~~~~~-~-~~~~~~* 
I 3333333333333333333333333333333333333333 I 
I 00000000003333
333300000000000000000000000 I 
I 000000003333333300000000000000000000000 I 
I 00000000003333
333300000000000000000000000 I 
I 000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 0000000003333333300000000000000000000000 I 
I 2222222223333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I -
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
1 ogooooooooogoooooooooooooooooooooooooooo 1 
I 0 000000000 0000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I OOOOOOOOOOOOOOOGOOOOOOOOOOOOOOOOOOOOOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I OOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
•~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~* 
TEST MAP A FILTERED ATTRIBUTE MAP FOB RESPONDENT TWO 
72 
Figure 25: Filtered Attribute Map for Respcndent Number 3 
MAP 3.SHEET 1,DATA SET 1 
*~~~--~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~* 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 333333333333333330000COOOOOOOOOOOOOOOOOO I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 2222111111111133300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000-033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000008033300000000000000000000000 I 
I 000000000000 033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
*~~~~-~~-~-~-~--~--~-~~~~~~~~~~~~~---~~-~-~* 
TEST MAP A FILTERED ATTRIBUTE MAP FOB RESPONDENT THREE 
73 
Figure 26: Filtered Attribute Map for Respondent Number 4 
MAP 4,SHEET 1,DATA SET 1 •~-~~~~~~~ . ~~~~~-~-~~~~~-~~~~~~~~~~-~~~-~·~~· 
I 1111111111111111111111111111111111111111 I 
I 00000000000000000000
0000000000000000000000 I 
I 00000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 00o0o0o0o0 00000000000000
000000000000000000000 I 
I 00000000000000000000000000000000000 I 
I 00000oo0 000000000000000000
000000000000000000 I 
I 000000000000000000000000000000000000 I 
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 2222222222222233300000000000000000000000 I 
I 2222222222222233300000000000000000000000 I 
I 2222222222222233300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
*~~~~~~-~~~~~~~~~~~~~~-~~~~~~~~~~~-~~~~~~~~* 
TEST MAP A FILTERED ATTRIBUTE MAP FOR RESPONDENT FOUR 
Figure 27: 
74 
Composite Attribute ~ap for Single Family Weighted by Familiarity 
MAP 4,SHEET 1,DATA SET 1 
*~~~~~~~~~~~~-~~~-~--~~~---~~~-~--~-~~-~~~-* 
I 1111111111111111111111111111111111111111 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I OOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I 
I OOOOUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I oocoooooooogoooooooooooooooooooooooooooo I 
I 00000000000 0000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000-000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I _ 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000111111111100000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I ooooooooooogoooooooooooooooooooooooooooo 1 
I 00000000000 0000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
·--~~~~-~~-~~~~-~~~~~-~-~-~-----~~-~-----~~* 
TEST MAP **aAPF** SINGLE FAMILY (FILTERED) 
75 
Figure 28: Composite.Attri~ute Map for ~uitiple Family Housing Weighted by Familiarity 
MAP 5,SHEET 1,DATA SET 1 *~~~~~~~~~-~-~~~~~~~~~~~~~~-~~~-~~-~~~-~~~-* 
I 00000oo000000000000000000
00000000000000000000 I 
I 00000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000
000000000000000COOOO I 
I 00000000000000000000000000000000000000 I 
I 000000000000000000000
000000000000000000000 I 
I 00000000000000000000000000000000000000 I 
I 000000000000000000000000
000000000000000000 I 
I 00000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I I ogoooooooooooooooooooooooooooooooooooooo r 
I 0 00000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 1111111110000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 2222111111111100000000000000000000000000 I 
I 2222111111111100000000000000000000000000 I 
I 2222111111111100000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I I 1111oocooooooooooooooooooooooooooooooooo I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 1111000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
I 0000000000000000000000000000000000000000 I 
*~-~~~~~~~~~~~~~~~~~~-~-~~~~~~~~~~~~~~~~~~~• 
TEST MAP **MAPF** MULTIPLE FAMILY (FILTERED) 
Figure 29: 
76 
composite Att~ibute Map of.N9n-~esiden~ial Areas weighted by Fam1l1ar1ty 
MAP 6,SHEET 1,DATA SET 1 *~--~-~-~~~~~-~~~~~~--~-~~~~~~~-~--~~-~---~* 
I 2222222222222222222222222222222222222222 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 00000000022222222ooooococooooooooooooooo I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 00000000022222222ooooooocooooooooooooooo r 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I 
I 0000000002222222200000000000000000000000 I , 
I 0000000002222222200000000000000000000000 I 
I 1111111112222222200000000000000000000000 I 
I 3333333333333333300000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 4444444444444444400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 2222222222222244400000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I D000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 00000000000000333000v0000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
I 0000000000000033300000000000000000000000 I 
TEST MAP **Ml~PF** NON-RESIDENTIAL (FILTERED) 
77 
Figure 30: Composite Average Familiarity Map 
~AP 1,SHEET 1,DATA SET 1 
--------------------~---------------------* I 212111111111111111111111111111111111111111 I I 22222222222222222222222222222222222222 I 
I 2222222222222222222222222222222
22222222222 I 
I 22222222222222222222222222222222222222 I 
I 2222222222222222222222222222
22222222222222 I 
I 22222222222222222222222222222222222222 I 
I 2222 2222222222222222222
222222222222222222222 I 
I 222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 222222222222222222222
222222222222222222222 I 
I 22222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 T 
I 222222222222222222222222222222222222222222 I 
I 22222222222222222222222222222222222222 I 
I 2222222222222222222222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I. 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
*--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~* 
TEST MAP **AVGF** (AVERAGE LEVEL OP CONFIDENCE) 
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Figure 30: composite Average Familiarity Map 
MAP 2,SHEET 1,DATA SET 1 
·-~~~~--~-~~-~~~~~~-~~--~~~-~~~--~--~~~~~~~* 
I 2222222222222222211111111111111111111111 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 4444444442222222233333333333333333333333 I 
I 3333333332222222233333333333333333333333 I 
I 3333333332222222233333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111144444444444444444444444 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 1111111111111111133333333333333333333333 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 4444444444444411144444444444444444444444 I 
I 44444444444444111444444444444444444444ij4 I 
I 4444444444444411144444444444444444444444 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
I 5555555555555511155555555555555555555555 I 
TEST MAP **AVGF** (AVERAGE LEVEL OF CONFIDENCE) 
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Figure 31: Levels of Agreement in Classifying Land Uses in the Area 
MAP 1,SHEET 1,DATA SET 1 *~--~~~~~~~~~~~~-~~~~~~~~~~~~~~~-~--~-~-~~~* 
I 3333333333333333333333333333333333333333 I 
I 2222222i33333333322222222222222222222222 I 
I 2222222~33333333322222222222222222222222 I 
I ~2222222233333333322222222222222222222222 I I 6 22222233333333322222222222222222222222 I 
II 222222222 222222333333333333~3333222222222222222222222222 I 2 ~ · 2222222222222222222222 I 
i ~~~~~~~~jjj~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I 
I 22~2222~33333333322222222222222222222222 I 
I ~~2~~~~2~~J~~J~J~~~~~~~~~~~~~~~~~~~~~~~~ I 
I 2222222233333333322222222222222222222222 I 
I 2222222233333333322222222222222222222222 I 
Z 2222222233333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333322222222222222222222222 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 33333.333333333333111111111111111·11111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 3333333333333333311111111111111111111111 I 
I 2222333333333333311111111111111111111111 I 
I 2222333333333333311111111111111111111111 I 
I 2222333333333333311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
i ~~~~~~~~~~~~~~~~~ltlllllll11ll1111111111 I 
I ~~~~~~~~~~~~~~1~il1111lllltllllll111ll11 I 
i ~~~H~~~~~~~~~~~lll11lt1111111111111111 I 
X 2222222222222233311111111111111111111111 I 
Z 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I 
I 2222222222222233311111111111111111111111 I I ~~~~~~~~~~~~~~J~1111llltl111llllll1l111 I 
I 2222222222222233311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
z 22~21111111111333111111111111111 1111111 I 
I 22221111111111333111111111111111 1111111
 I 
I ~~2~lll1li~1l1~J~l11lll1111lti11lll1111t ! 
I 2222111111111133311111111111111111111111 I 
I 2222111111111133311111111111111111111111 I 
* 
~-~~~~~~~-~~~~~~~~~~~~~~~~--~~* ~~ ~~~-- -~.-i~ -~ 
TEST MAP **AGRV** 
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Figure 3~: Levels of Agreement ~n Classifying iand Uses in the Area after Weighting by Familiarity 
MAP 2,SHEET 1,DATA SET 1 
$~~~~~~~~~~~~-~~~-~~~~~~~~~~-~~~~~~~~~
~~~~~* 
I 3333333333333333333333333333333333333333 I 
Z DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDD33333333DDDDDDDDDDDDDDDDDDDDDDD I I ~~i~~~~HJJ~~~~~jBBBBERBEBBRBBBBBBBBBEBB I 
I 33133333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 33 33333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 33 33333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD i 
I 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
i 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD i 
I 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD i 
i 33333333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 22223333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
X 22223333333333333DDDDDDDDDDDDDDDDDDDDDDD I 
I 22223333333333333DDDDDDDDDDDDDDDDDDDDDDD I I DDDDDDDDDDDDDt333DDDDDDDDDDDDDDDDDDD.DDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDt333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDnDDDDDDDDDDDDDDDDDDDD 1 
I DDDDDDDDDDDDDD333»DDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD i 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDODDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDD~DDDIJ333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDDDDJl333DDDDDDDDDDDDDDDDDDDDDDD I 
X DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDD~l333DDDDDDDDDDDDDDDDDDDDDDD I X DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
Z DDDDDDDDDDDDDIJ333DDDDDDDDDDDDDDDDDDDDDDD 1 
Z DDDDDDDDDDDDDll333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
I DDDDDDDDDDDDDD333DDDDDDDDDDDDDDDDDDDDDDD I 
TEST !AP **AGRF** (AGREE!ENT MAP FOB ATTRIBUTES. FILTERED) 
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Figure 33: Levels of Agreement in Familiarity by Grid Cell 
~AP 3,SHEET 1,DATA SET 1 
-~~~~~~-~~~~~~~~~~~~~~~~~-~~-~-~~~~~~~~-~-· 
I 1111111111111111111111111111111111111111 I 
I 22222~~22221111111122222222222222222222222 I I 2"'22221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
i 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 222222222221111111122222222222222222222222 I Z 22222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222222222222 I 
Z 2222222221111111122222222222222222222222 I 
I 2222222221111111122222222222222122222222 I 
I 2222222221111111122222222222222 22222222 I 
I 1111111111111111122222222222222 22222222 I 
I 1111 11111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I I l1llll111l1ll11lt~~~~~~~~~~~~~~~~~~~~~~~ i 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
I 1111111111111111122222222222222222222222 I 
i ~1llll11ll111lll1~~~~~~~~~~~~~~~~~~~~~~~ i 
I 1111111111111111122222222222~22222222222 I 
I 1111111111111111122222222222222222222222 I 
Z 1111111111111111122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
i JijllJ~~j1J~~~111~~~~3~~~3~333~3~~j~~~~~ I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311122222222222222222222222 I 
I 3333333333333311133333333333333333333333 I 
Z 3333333333333311133333333333333333333333 I 
I 333333333333331113333333333333~333333333 I 
I 3333333333333311133333333333333333333333 I 
i 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 i 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
I 3333333333333311133333333333333333333333 I 
* 
~~~~~~~~~~~~~~~~~~~~~~-~~~~~~­~~~~~~~~~~~~~ 
TEST MAP **AGFM** (AGREEMENT MAP FO~ CONFIDENCE) 
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2.2 VANCOUV~R LIVABILITY STUDY (C. Boerner a~d T. K. Peucker) 
Th!s ~Fport is ir.tended as backgrcund material fer an 
~r.vestigation into the concept of ''livability". The concept as 
usEc here applies to a p~rson's subjective images cf the 
~ . f 1 r~e _y, we describe how the Strabo TechLiquE can be 
used as a mE~hod fer mapfing livability in an urban area. Some of 
~r.~ advanta~es and disadvantages of the technique are discussed 
alcr.g ~:th its potEr.tial applications. 
The need for wcrk in the area of livabili~y studies is th~ 
na~ural outcome of develcpments in the social sciences 
(pa=ticularly i~ geography) and computer graphics. over the last 
twer.ty years t!ere has b~en a growing recogniticn of the inadequacy 
of the morE ccmmonly used measures of well-being, at the same time, 
th~rE has b~~r. an increasing demar:d for information on the rEgio~al 
g~cwt~ and spatial patterns of such information. Thus, there has 
bP~n a mov~ en thE par~ of researchers away from the_ practice of 
usirg c~nsus data withcu~ interfretation and towards develcpment of 
ger.Eral ir.d:ces. This can be seen i~ widespread use cf 
mu~~ivariate techniques of ar.alysis, for example. There is, 
~c~~ver, r.c adequate theoret~cal base for their development or use 
~s yet, while there is universal agreement that it is needed. 
• 
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At the sam~ time mapping technigues, especially in the area of 
ccmput~r mapping, lave advanced tc a far greater level cf 
sopf.~sticat:on thar. in ~he past. Today it is possible to portray 
in a simple graphic presentation that which in the past would have 
been an unma~ageable volume of data. While there is much to be 
done in all arEas, we are apFroaching the point where maps that 
accu~ately reflect subjective opinion on a large scale are no 
longtr cut of the question • 
... 
This study centres en the problem of mapping collective 
opin~or. about the livabili~y of an urban area. The subject matter 
used is undefiLed and an understandiLg of which varies from 
~ndividual to individual. While some attempts, as discussed below, 
have been mad~ to define concepts like "livability" by those 
:ntE=ested in sccial ind~cators, we are cnly just beginning. our 
~echnigue is suited for mapping phenomena across an area for which 
trEre are no compiled data sources but about which people have 
k~cwledge. It may also be used and be particularly valuable for 
mapping morE ctjective data, such as the established cer.sus 
var~ables, which are not collected ~n many parts of the world 
because of the lack of funding or manpower. ~aps produced will 
sr.ctii a surface of i.:..vability over the city with "peaks" and 
"dEpressicris" repi:esentir.g high and lcw values re-sfectively. This 
repcr~ d=scrit-es th~ background ana methodology involved in the 
d · f th ~ map~ It is divided into four sectior.~ as pr~ uctior. c es_ -· 
-4= ~, 0'..fC::: • 
..J.. - w..,;;i • 
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1. A a~scnss~cL cf th€ literature en social indicators and 
rFlated cc~cepts. 
2. Whet is 1:vab~li~y and how is it applied? 
3. D~scuss:~n of the mE~hodolcgy to be used. 
4. Scme d~scuss~cn of froblEms and prospects of the methcdology. 
2.2.1 Social Indica~crs: Background and Applications 
This s~udy is closely related to much of the work that has 
bee~ doLe in the ar~a cf social indicators. Over the last two 
d~caaes a great d~al cf research has beeL advanced by government 
depa~tments and universities, especially in North Am~rica, on the 
d , f .: , .; a· + ~ve_opment c scc_a_ ~n 1ca_ors. Some research has ir.cluded 
mapping soc~al indicators, generally at a largt scale; but, fer a 
few citiEs ~he=€ have be~~ attempts to map the indicators on a more 
le-ca:. scalE. 
Ttere is d g€~~ral concensus that research on social 
~r.c:catcrs has been scmewhat lacking i~ direction. Definitions of 
••soc:..al indicator" have varied frcm the very general tc -the fairly 
specif~c. Ttere is no real agreement about what a social indicator 
is. Scm~ writ~rs relieve that there is no netd to define the term 
ir. crder tc use an ~ndicator meaningfully (HeLderscn, 1974, p. 
50). AmoLg th~ various defi~itions that have been prcposed is that 
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nf th~ U.S. Department of Health, Educa~ion and Welfar~ (1969) 
publ~caticn, TOWARD A SOCIAL REPOBT: 
"c. statistic cf direc~ .t:ormative interest which 
~acilitates ccncise, comprehensive and balanced 
JUdge~e:~E abcu~ t~~ conditicn of major aspects of 
a soc~~~y. It 1s in all cases a direct measure of 
~El~are ar.d is subj€ct to the interpretation that, 
~f it char.ges in tr.e 'right' direction, while 
ether things remain equal, things have go~ten 
better, er pe.cple are 'better cff'" (U.S. Dept. 
cf Eealth, Education and Welfare, 1969, p. 97). 
A more cor.cise defi~~ticn is that of Eixhorn and Mindlin (1973, 
p. 3): a "guar:titative measure of the quality of ccmmur.ity life". 
social inaicators are gtnerally contrasted with economic 
~~dic~tcrs ir. that they deal with normative behaviour, but this dces 
nc• imply that th~y can be used to measure behaviour. There is some 
agrE~ment., however, that the use of social indicators does imply 
~he corsiderat~oL of oth~r requirements. These are tht use of 
~ime-series and inter-group comparisons, the interest in mcnitoring 
well-b~~ng with the objective of scmehow helping to better the 
human condition, and the understandi~g tha~ a sccial indicator 
~emains, unlike most measures, a surrcga~e for some brcader 
phericmencn. ~bus, most scholars agree that social indicators are 
likEly to evclve ove~ ~ime, as social phenomena are r~defined. 
The "sccial :..r:dicators movemer:t" has been criticised from a 
number cf v~~wpoints. Some have described it as a fad (Dial, 1973, 
• 
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p. 2); o~hers hav€ d~nied that we car. ever expect ~o monitor 
grcw~h ar.d welfar~ with particular ind~catozs (Sheldon and Freeman, 
1970, p. 99). Criticism of vagueness in defi~ition is almost 
un:v9rs~l. 
Applications of social indicators by gover~ments, research 
i~stitutEs ar.d the like atounds despite the criticisms, because the 
desire for soc~al indicators and tteir importance as a 
counter-weight ~c Economic indicators is sc great. In Canada, 
Statistics Canada ar.d the Economic Council of Canada have been the 
majo= suppcrters of research aLd measurement using social 
indicators (Henderson, 1974, pp. 60-61). American research has 
be~n funded by suet div~r9ent agencies as N.A.S.A., The National 
sc~ence Four.dation, and th~ Cer.sus Bureau, among others. 
Mcst us~s cf social i~dicators ca~ be placed in three 
categories: 1l simple compendiums of c~nsus-type variables, 2) 
w~ighted fcrmu1a dErivations to describe groups of census 
variables, and 3) multivariate analysis--especially factor 
analysis--tc deriv~ previcusly undefined "social indicators" from 
matr~ces of census variables. The use of other data scurces, for 
example, the deriva~~cn of indicators from independent survey, has 
been minimal. 
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Be:ativ~ly ~ittle wcrk has beEn done in the area cf urban 
mappir.g of scc:al indicatcrs, outside of the application cf factor 
analysis tc census data, which has been quite common (Berry, 1972). 
I T'I g -· r. E ,,_ - 1 ... e .J. ... Ci- 1 this has take~ the form of mapping, by census tract, 
three to seven factors with relatively similar resul~s for most 
Ncrtr. American cities. Interest was criginally generated in the 
early 1960~ in ccnLection wiLh soc~ological and geographical 
researc~ i~tn urban ~ccial patterns. Few of the s~udies hav9 
apprcachEd thE tcpic directly from the standpciLt cf the social 
incicators rncvement. Eixhorn and ~indlin (1973) are a r.ctable 
excep~~cr. in th~s regard, with their selectioL cf variables 
cer.tri~g around thF development of cohereLt social indicators for a 
grcup of arc:=as. Tteir discussion cf the practicalities of social 
indicator formulation is egually e~lightening. Monti's (1971) use 
of cluster aLalysis in San Antonio is ancther case in poir.t. 
2.2.2 Livabil~ty: What is it, and how is it used? 
"l:.. vab:.1.; ty'' as used in this report is a ccllecti ve 
appreciatior. of ~he environment, beth social and physical. The 
term, while net as rtcognised as that of the social indicator, of 
which !t may in a s€nse be considered a subse~, has a history of 
approximately equal length. It has been applied, almcst 
un:.versa~ly, to an urban setting, and tas generally had an 
asscc.:.c.ticn with subiective characteristics of the envircLment. 
-
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Wilson (1962, p. 359) defin~d the term in a study of North 
c2=clina cities as: 
"~he sum total of the qualities of the urban environ
ment 
which ttnd to induce in a citizen a state of well-be
ing 
and satisfacticr.. Those qualities uf the environmen
t which 
ccntribute toward a positive valuation of that envir
onment 
may be called factors of livability." 
R~ applies ~he ter~ in an ~nterview directed at dete
rmining the 
elements in their tr.vironments that perscns most as
sociate with 
a pcsitivE feelir.g. He includes questions dealing w
ith physical 
cc~ditions such as street repair and parks as well a
s attitudinal 
ccmponEnts suer. as friendsbip, cleanliness, spacious
ness and the 
, ...... 
... : 1\ e. 
Buttimer (1972, p. 279) used the term quite differently, 
dE"sc::ibir"g it as a "process cf becoming". Her appro
ach was related 
~c ~tat cf Jc~e Jacobs (1961) who saw the city as being meaningf
ul 
only with cne•s participation in it. Buttimer (Ibi
d~, p. 282) saw 
~he livabili~y in the interaction cf the resident, p
lanner and 
i~vestigator, f ach contributing to the ci~y as a who
le; she 
d~scribes her view as an existentially-oriented one.
 
The concept cf livability is closely related to that
 of the 
quality of life, to which a great deal of attention 
has been 
direc~cd lately. Quality of life as a topic of research may be 
cc~sidered as a subset or a group of subsets of soci
al indicators. 
Research differs f~om that or. social indicators prim
arily in ar. 
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~mphasis on more tangibly "good" ar..d "bad" cat.egories of exis-tence, 
such as with pclluticn, safety, ar-d beauty, all of which are 
associated w~th values held by society. Qual~ty of life research 
alsc d~ffers iL practice from that or. social indicators by its 
l~ssEr ust cf ~at.hEmatical functior.s to define terms, and a far 
greater use cf su=vey procedures to obtain attitudinal data. In 
~his r~sptc~, quali+.y cf life studies resemble livability studies. 
Quality of l~fe s~udies have also tended to deal with a very bread 
~a~ge cf gecgraphical scales, from the street level (Appleyard and 
Lint~ll, 1972), tc th~ city level (Saarinen a~d cook~, 1970), to 
thF national level (Jones and Flax, 1970). As is the case with 
social indicator ~~search, no theoretical basis has been developed 
as y~! ard ~epics ~f iLterest range widely. In the last decade, 
~her~ has been an emphasis on pcllu'tion studies within guali~y of 
life studie~. 
Ir: Vancouver, the term "livability" has taken on spec.:..al 
m~aning for these who follow regicLal politics. This is because cf 
~h~ Livable Begion Programme adopted over the last few years by 
thE Greater var.couver B~gional District. This agency is re-
spc~sitlE for ccordinating long-range planning for a metro-
pcl: tan c.rea of scm~ 1. 2 million persons, and has as a membership 
ci~y maLagers from all cf the cities, municipaliti~s ar.d districts 
in an are2 ~xt~nding roughly thirty miles to the east of Vanccuver. 
ThE Liva'PlE F~gion report is described as a st:t of proposals, "to 
89 
marage ••• pc~ulatioL growth and still keep the Region a good place 
tc ::.:ve" (G.V.P.D., 1975, p. 2). It is Lot called a plan becausf: 
;. h~s r.ct b~er. formally adopted by any city or municipality. The 
-er c-+ J..-~ .. ' ! ........ (I~!~~, F· 3) propcses a five-part programme aimed at: 
1. developing residential grcwth targets for sub-
ar~~s of the region; 
2. prcmcting a talar.ce between jobs and population 
in sub-areas; 
3. the cr@aticn cf regional town centres; 
4. prcv:ding a public-transit oriented transportation 
syst'=: m; and 
5. the prctection and development of regional open space. 
Thes: hope£ ccr.:stitute "livability" for the regional planner 
~n Vancouver. Officials of the G.V.F.D. ccncede that although 
the term is scmewhat of a "catchword", it is a popular one witl: 
....... ~ --- c: 1 . . . po .... __ c ..... a.r.:. ..... 
Three approaches to the concept of "livability" have been 
a:scussed i~ th~s sectioL. While the tsrm has no formal 
definition, :~ has been applied in survsys dealing with the 
environm~nt, in an existentialist view of the city, and in the 
polit:cel w0rld of the planner. People appear to know what ... 1. \.. 
means and appear to be able to use the term very well. Its 
v~gueness is in fact an advantage. The term is used in th~s study 
because ~~ most clcsely ~xprtsses the social indicator that is to 
b2 i~vestigated. The term is commonly understood, and it fits 
~te urban ccntext in practice. 
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2.2.3 Using a Strabo Methodclogy to Study Livability 
This pert: on cf the paper is primary concerned with the 
sp~cial problems encountered ·in the mapping and feedback stages of 
~he methodclcgy. It alsc examines scme of the literature in 
er-viror.mental psychology and geography that is relevant to the 
me~hcdclogy used ~L this study. 
Some mapp~r.g problems may be illustrated by presenting an 
example-. t'.J .... • • + nE can an~~C1pa_e, for example, wheL asking a group of 
developers ~c identify 'those areas of the city which are "livable", 
that some cf the following problems will arise: 
1) They will have a ver:y "localised kr.cwledge" of the region. A 
cor.siderabl~ amount of work has been done by geographers in the 
area of "inf crmation fields" and "action space" to determine 
tow tc measure an individual's familiarity with his environment 
{~arble and Nys'tuen, 1963; Downs and Stea, 1973). From 
infcrmat:o~ about an individual's travel patterns within a city, 
for example, spatial weightings can be determined for his 
lccalised knjwledge, rather than having him determine his own 
famil~arity, as is done in the Delphi method. Some further 
ciscussior. of we~ghtings is found below. 
2) Each will have a ULique view of what livability is. This is 
~r.~vitable and is not a problem which can be easily overccme. 
Some means cf determining what the respondent means by 
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livabili~y will hav~ ~c be inccrpcrated in~o the study. A 
de-ve-lopE:r w:.11 tend to lock at "livabil~ty" ir. more €conomic 
Lerres ttan w~ll others, therefore it might be necessary to 
limit our defir.itior. cf livability to account for this, or 
perhaps broaden our selection of respondents. Related tc this 
matter is the gu€stior. of what rcle the person sees himself 
in wher. interviewtd. 
~} T}.ey vill net kr.cw how to draw a map. This problem has been 
showL r.ct tc be a s~ricus o~e as a variety of simple techniques 
lave teen d€velcped tc encourage persons to draw (Lyncr., 1960; 
Elaut and S~ea, 1970). 
4) They will re unable to in~erpret the summary information or will 
net react to ~t by cr.anging their cpir.ions tcwards ~he mean. 
TherE is r.c reason tc anticipate this any mere than with the 
Delphi methcd. If responses do net change, Dalkey and Rourke 
suggest that the distribution of cp~nions wcs most likely 
b~-~odal ~c begiL with, or that the subject matter may be 
"fact" rather that: opinion (Dalkey and Rourke, 1971, p. 5). 
Happing problems are considerable with the Strabo method. The 
r~spoLde~ts will be asked to draw maps of livability by outlining 
areas en a base map of the Vancouver region that ccrrespond to 
~~:ghbcurtocds of high and low livability. Thase maps are called 
i~d:vidual response mafs. From these maps two types of maps are 
orcv:ded ~he respor.dcnt in each feedback cycle. The first is a 
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summary respcr.se map, showing regional variation of the aegre~ of 
ccrr~spond€~Ct. At the same time reliancE maps, giving regional 
va::-iaticn of the "Fredict ive accuracy" of the data are presented. 
Afte~ the whcle precess is completed thematic maps portraying 
rEgional variation of the variables are arawn. Each of the last 
•hrc~ sEts of maps requires techniques fer combi~ing individual 
map~ fer whic~ we have only limited methodology. The question of 
determ~ning ~he statistical confidence of maps is a partidularly 
difficult prcblem. 
ScmE li~ited techniques for combiniLg maps of simple 
sir.gle-valuec pclygcns suggest themselves here. These incluude thE 
use of ce:ntroqraphic statistics, (Bachi, 1963; Capriow 1970). This 
•ould r~quire scmt intermediate step of gridding the map, and would 
not yield valuable results if therE were a great geographical 
d:vergence in the respondents• opinions. Another possibility is 
that of ir.te~pclat~~g alcng outlines for all of the respondents to 
arriv~ at 2 ccmposite mean border. Again, there are problems if 
respcnder.ts all consider different parts of the city to be livable, 
ccmpour.ded further by algorithmic details of dealing with 
dcughnut-shaped polygcns and outliers. Another possibility is 
s:m~lar to that used by Earry and Freyman in their geolcgical 
ex~E~sion cf tte DElphi method, but more oriented towards spatial 
s~at~stics. Rather than compiling statistics for data within each 
coll, cne car. usE a small cell-size ar.d consider all cells to be 
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~~th~r within er outside an individual's livability polygon. These 
mcy be added UF and summary response maps and reliance maps 
prcduced frcm these data. Maps of polygcn intersectior.s or unions 
might also b€ c pcssibili~y as feedback statistics. It is likely 
tbat all of these maps would be useful in some ways. 
2.2.4 Prospects fer the Strabo Technique 
we have outlined in brief some of the issues involved in the 
applicaticn cf the Strabo tachnique and in the concept of 
livability. we will conclude here by suggesting a few of the 
applicatioLs fer which the technique might be useful in relation to 
livabil~ty, as well as scme that might be useful outside of the 
area of livability. These include: 
1) An investigation of the relaticnship between 
socic-eccnomic status and spatial knowledge. While 
i~ has been shown ~hat ir.ccme relates positively to 
Sfatial kncwledge, no test has been made to relate 
the twc with concepts of livability • 
. 
2) A test of the relative speed with which different 
socio-eccnomic groups evaluate and respond to 
fEedLacx frcm others and revise their opinions. 
3) The development of a time-s€ries approach to concepts 
cf livability similar to that used in social 
indicators research. 
4) The testir.g of variation between ir.formation fields 
and livability space fer diff€re~t population groups. 
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5) i co~Fa~:sc~ cf cor:cepts of livability for differeLt 
sEgmE~ts of thE gcvernment and academic wcrld 
ccncerred witt urbar. scciety. 
6) ':he mapping cf other undefined concepts like "noisy", 
"int~rE.stir.g", "dar;gerous", and the like. 
7) Ar. investigation into 1€vels of livability. 
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FOOTNOTES 
1 Fer the purpos~s of this paper, ~he Strabo Tecr.nique refers to 
the gEn~~al, spat~ally-oriented, forecasting and planning 
strategy tcgether ~ith its ''implements of application", such as questio~raires and maps, computer programmes, and methodologies 
cf analysis. The Strabo Planr.ing Method, on the other hand, 
refers to a specific applicatior: cf the Strabc Technique to 
a planr-ir:g s~tuation. 
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~hre~ way~ of adding flexibility to Data Matrices: 
1. s~veral categories on one Attribute Map may be 
reclassif~ed as constitut~ng one category. Tr.is can be 
dcL~ ty charging several values 6qual to cne value in 
tbe INDATA matrix. In our example, we can combine the 
single and multiple family unit categories into a 
combir.ed housing categcry and compare it to the 
r.cn-residential category. Nev we see that although 
t~Er~ is considerable disagreem~nt over where to locate 
siLgle family as opposed to multiple family ur.its, 
there is a great deal cf agreement concerning the 
lccation cf residential as cpposed to non-residential 
areas. 
2. Certain portions cf a neighbourhood may be thought tc 
re mere •important• than others. If members of the 
ccmmittee can ccme to a consensus concerning the 
relative importance of different locations, tt.e cells 
can b~ W€ighted to reflect their relative importance. 
This weighting can be accomplished by changing INDATA 
tc ccunt certain cells more than once. For example, if 
the Grar.dview planners felt that disagreements over the 
cEll~ borderir.g Hastings Street and those bordering 
First Aver.ue shculd be weighted as three times as much 
as cells in ether parts of the Leighbourhood, then the rows 
bcrd~ring these streets wculd simply be recorded three times 
rather than or.ce. If thE cells bcrderir.9 commercial Drive 
between Venables and First Avenue were to be weighted 
four times as much as other cells, thEL we could repeat 
tbE appropria~e columns four times. 
3. If the planning committee waLted to see a composite 
dis2greemer.t matrix reflecting their combined 
disagreements on several different kinds cf Attribute 
Maps, this could be accomplished by giving the relevant 
rows i~ portions of the INDATA Matrix the same map 
~der.tification index. I~ this way CHECKER and COMPARE 
would treat the combined maps as if they represented 
c~e •map•. Th~ attributes could also be weight~d to 
rEflect their relative importance • 
I ~ 
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